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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yue6HoMy npeamerty "buonorusa" (nmanee - 6uosiorus) Ha
YpOBHE CpeiHEro o01iero oopasoBaHus pazpadorana Ha ocHoBe DeaepanbHOTO
3akoHa oOT 29.12.2012 No 273-®3 «0O6 oOpazoBanuu B Poccuiickoit
Odeneparuny, ®I'OC COO, Konmennuu mnpenojaBaHus ydeOHOro mpeameTa
«buosorus» W OCHOBHBIX TOJOXKEHUHN (eaepanibHON pabdodeil MporpamMmsl
BOCITUTAHUSI.

VYueOnsiit peamer «buonorus» yriayonénHoro ypoBHs uzyudenus (10-11
KJIACChl)  SIBISIETCS  OJHUM M3  KOMIIOHEHTOB  MPEIMETHON  00Jjactu
«EcTtectBeHHO-HayuHble npeaMeTs». CormacHo mnosoxenusm OI'OC COO
npo@uibHble y4yeOHBbIE MPEAMEThI, H3ydaeMmble Ha YIUIYOJIEHHOM YpPOBHE,
SBJISIIOTCS CIIOcOO0M JauddepeHanui 00y4eHusl Ha YPOBHE CPEIHETO OOIIETO
o0pa3oBaHMsI M MPU3BAHBI OOECIEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM
o0ImMUM, CpeIHUM OOIIUM, CPEeIHUM TPO(PECCHOHATBLHBIM W BBICIIUM
oOpazoBaHueM. B To ke Bpemsi Kbl U3 3TUX YYCOHBIX MPEIMETOB JOJKECH
ObITh OPUEHTHPOBAH Ha TMPUOPUTETHOE pEIICHHE O00pa30BaTEIbHBIX,
BOCIHUTATEIBHBIX W Pa3BUBAIOIIMX 3aJ1ay, CBS3aHHBIX C MpodopUeHTaIUeH
oOyJaromuxcsi U CTUMYJUPOBAHHEM MHTEpeca K KOHKPETHOM 00yacTu
HAay4yHOTO 3HaHUsA, CBSI3aHHOTO C OWOJIOTHEH, MEIUIIMHOM, HSKOJIOTHEH,
TICUXOJIOTHUEH, CIIOPTOM UJIM BOEHHBIM JI€JIOM.

[Iporpamma no yueOHomy mpeamety "buonorus" na€t npencraBieHue o
eIu W 3a7a4ax u3ydeHusi yueOHoro npeamera «buosorus» Ha yriayOonéHHOM
ypOBHE, omnpenenser 00s13aTebHoe (MHBApUAHTHOE) MPEAMETHOE COAEpKaHUe,
€ro CTPYKTYpHpOBaHHUE MO pa3lenaM W TemaM, paclpelesieHHue Mo Kiaccam,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh U3YYEHUs! y4eOHOTO MaTepuana ¢ y4éToM
MEXIIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSA3E€H, JIOTMKM y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEHM oOydaronuxcsi. B mporpamme 1o OHOJIOTHU
peaqu30BaH MPUHIUIT MPEEMCTBEHHOCTH C M3y4Ye€HHUEM OHOJIOTHMH Ha YpPOBHE
OCHOBHOro 001iero oOpa3oBaHusi, Ojarojgapss 4YeMy MpPOCMaTPHUBAETCS
HaMpaBJICHHOCTh Ha TOCJEAYIoIee pa3BUTHE OWUOJOTUYECKUX 3HAHUH,
OPUEHTUPOBAHHBIX Ha (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHMUS,
AKOJIOTMYECKOTO MBIILICHHS, MPEACTABICHUN O 3JI0pOBOM 00pa3e >KU3HM, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIIEHHUS K OKpyXarlleil npupogaHoit cpene. B
nporpaMme 1o OMOJIOTHU TaKXKe MOKa3aHbl BOBMOXKHOCTH y4e€OHOIO MpeaMeTa
«buonorus» B peamuzanuu TpedoBanuit PI'OC COO k mnIaHUPYEMBIM
JUYHOCTHBIM, METANpeAMETHBIM M MPEIMETHBIM pe3yjbTaTaM OOYYEHUs] U B
dbopMUpPOBAaHUU OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEILHON JEATCIHHOCTH
00y4aromuXxcsi MO0 OCBOCHHUIO COJCP)KaHHMS OMOJIOTMYECKOro 00pa3oBaHMsS Ha
YPOBHE CpEeHEro 00IIero 00pa3oBaHuUsl.

VYuebubiit mpeamer «buosorus» Ha  ypoBHE CpeAHEro  OoO0IIero
oOpa3oBaHMsl  3aBeplIaeT OWOJIOTMYECKOE O00pa3oBaHME B  IIKOJIE U
OpUEHTHUPOBAH Ha pacUIMpeHHe U yriayOJieHne 3HaHUM 00YyYalolUXCsl O KUBOU
MPUPOJIE, OCHOBAX MOJIEKYJSIPHOM M KIIETOYHOW OHMOJIOTUM, SMOPHUOJIOTUU U
OMOJIOTUM Pa3BUTHS, T€HETUKH, CEJEKIHMH, OMOTEXHOJIOTHH, SBOJIOLUOHHOTO
YUEHHS U KOJIOTHH.

N3yuenue yudeOHoro mpeamera «buonorus» Ha yriayOJeHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYalOUIMXCS K MOCIEAYIOIIEMY MOJy4YEHHUIO
Ouonoruyeckoro o0Opa3oBaHMs B By3aX M  OpraHu3alusaX CpPEaHEro
npodeccuoHaibHOTO 00pa3oBaHusi. OCHOBY €ro CoJepKaHUsl COCTaBJISET
cucteMa OMOJOTUYECKUX 3HAHUH, MOTYYEHHBIX PU U3YYEHUN O0YYAIOIIMMUCS
COOTBETCTBYIOIIMX CUCTEMAaTHYECKUX pa3/lesioB OHOJOTMM HA  YpPOBHE



OCHOBHOTO o0miero oo6pazoBanusi, B 10—11 kilaccax 3TU 3HAHUS TOIYYaIOT
pa3sutHe. Tak, paciiupeHsl U yriayOiaeHbl OMOJIOTHYECKUE 3HAHUSL O PACTCHUSIX,
’KMBOTHBIX, rpudax, OakTepusx, OopraHuszMe yeJIOBEKa, 00IIHX
3aKOHOMEPHOCTSIX ~ KU3HM, JOIMOJHUTEIbHO BKJIIOUYEHBI OHOJIOTHYECKUE
CBEJICHUS NPUKJIAJAHOTO U TOUCKOBOTO XapakTepa, KOTOpble MOKHO
UCIIOJIb30BaTh KaK OPHUEHTHUPHI I MOCJEAYIOLEro BbIOOpa Mpodeccuu.
Bo3moskHa Takke MHTerpanusi OMOJOTMYECKUX 3HAHUU C COOTBETCTBYIOIIMMU
3HAHWSAMH, TOJYYEHHBIMH OOYYAIOIIMMHCS TPU W3YYCHUU (PUBHKH, XHUMHUH,
reorpaduu U MaTeMaTUKH.

Crpyktypa mporpamMmbl o ydeOHomy mipeamery "buosorus" otpaxaer
CUCTEMHO-YPOBHEBBII M 3BOJIOUMOHHBIN TMOAXOJbl K HM3YyYECHHUIO OHUOJIOTHUU.
CornacHo WM, H3Yy4aloTCs CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIE st
’KUBBIX CUCTEM Pa3HOT0 YPOBHS OpraHU3AlMH, BOJIIOIMK OPraHMYeCKOro MUpa
Ha 3emJjie, COXpaHEHHUs OMOJIOTHMYECKOro pa3HooOpasus miaHeTwl. Tak, B 10
KJIaCC€ M3Yy4YaloTCS OCHOBBI MOJICKYJSIDHOM UM KJIETOYHOM OHOJIOrHUu,
AMOPHUOJIOTUN U OMOJIOTUHU PA3BUTHUS, TEHETUKHU U CENEKIUU, OMOTEXHOJOTUU U
CUHTETUYCCKON OWOJIOTHH, aKTYaJu3HpPYIOTCS 3HAHUS OOYYaroImUXCS 10
OoTaHWKe, 300JI0TMHM, aHaTOMuHW, (Qusnonorun yemoBeka. B 11 «kiacce
M3Y4YaroTCs SBOJIIOIIMOHHOE YUYE€HHUE, OCHOBBI AKOJIOTHH U YueHHe 0 ouocdepe.

VYyeOunii npenmer «buosorus» Npu3BaH = 00ECHEYUTh OCBOEHUE
oOyJaronMucs OHOJOTUYECKUX TEOPUHM M 3aKOHOB, HWJEH, MPUHILIUIIOB U
npaBui, JEKAIIUX B OCHOBE COBPEMEHHON €CTeCTBEHHO-HAYYHOU KapTHUHbI
MUpa, 3HaHUU O CTPOCHUU, MHOTOOOPa3uu U OCOOEHHOCTSIX KJIETKH, OpraHu3Ma,
MOMYJISIUU, OMOLIEH03a, YKOCUCTEMBI, O BBIAAIOUINXCS HAYYHBIX TOCTHXKEHMSIX,
COBPEMEHHBIX  HCCJIEIOBAHUSX B  OHOJIOTMM, TMPUKIAAHBIX  aCHEKTax
Ouonorvuyeckux 3HaHuWd. JIg pa3BUTHS W TOJJEP)KAHMUS — HHTEpeca
oOyvaromuxcst K  OWOJOTMM  HapsAQy CO  3HAYUTEIbHBIM  OOBEMOM
TEOPETHUECKOT0 MaTepuaja B COJCpPKAHWUW TPOTrpPaMMbI IO  OHMOJOTHH
NPEAYCMOTPEHO 3HAKOMCTBO C HMCTOPUEW CTAaHOBJICHUS U PA3BUTHUS TOW WIIH
WHOHM 00ylacTH OMOJIOTHH, BKJIAJIOM OTEYCCTBEHHBIX M 3apYOC)KHBIX YUEHBIX B
peIIcHNE BaXKHEHIIIMX OMOJIOTHYECKHUX U AKOJIOTHIECKUX MPOOIICM.

Hens wusydenuss yuyeOHoro mnpenmera «buonorus» Ha yriayoJéHHOM
YpOBHE —  OBJAJEHUE OOyYaloUMMHUCA 3HAHUAMH O  CTPYKTYPHO-
(YHKUIMOHATBHOM ~ OpraHu3alMi  KUBBIX CHUCTEM  pa3HOr0 paHra U
MpuoOpEeTEHNUE YMEHHUI UCI0JIb30BaTh 3TH 3HAHUS B JOPMUPOBAHUU UHTEPECA K
omnpenenéHHon o6sacT TMpPodeCCUOHATIBHOM JeATEebHOCTH, CBSA3aHHOW C
OuoJyiorued, WJIM K BBIOOpY Y4YeOHOTO 3aBeACHUSA ISl TPOJOJKEHUS
OMOJIOTHYECKOT0 00pa30BaHUSI.

JoctixkeHue uenu u3ydeHus yudeOHoro mnpenmera «buosorus» Ha
yrayOnéHHOM YpOBHE 00€CTIEUMBAETCS PEHICHUEM CIIEIYIOUIUX 3a0a4:

OCBOCHHME OOYYAIONIMMHUCS CHUCTEMbl OHMOJIOTUYECKHX 3HaHUM: 00
OCHOBHBIX OHOJOTMYECKUX TEOPHUSX, KOHLEMIMIX, THUIOTe3aX, 3aKOHAX,
3aKOHOMEPHOCTSIX M MpaBujaxX, COCTaBISIOIIUX COBPEMEHHYI) €CTECTBEHHO-
HAay4YHYI0 KapTUHY MHpPa; O CTPOCHUH, MHOrooOpa3uu H OCOOEHHOCTSX
OMOJIOTHYECKUX CHUCTEM (KJIETKA, OpPTaHM3M, MOIMYJISALUs, BUJ, OHOTEOILICHO3,
o6uocdepa); O BBIJAIOIMMXCS OTKPHITUAX M COBPEMEHHBIX HCCIICIOBAHUSIX B
OHOJIOTHH,

O3HAKOMJIEHUE OOYyYaloIIMUXCA C METOJaMHU MO3HAHUSl >KMBOU MPHUPOIBI:
UCCJIEIOBATEILCKUMU  METO/JaMH OMOJIOTUYECKUX HAyK (MOJIEKYJSIPHOU U
KJIETOYHOM OHOJIOTMH, SMOPUOJIOTMM UM OWUOJOTUU Pa3BUTHs, TEHETUKU U
CEJIeKIIMH, OHOTEXHOJIOTMM M CHUHTETUYECKOW OHMOJIOTHM, TMaJCOHTOJIOTHH,



HKOJIOTUH); METOJAMH  CaMOCTOATENbHOTO MPOBEACHHUS  OMOJOTHUYECKHUX
UCCJIeIOBaHU B JabopaTopud W B Tpupoae (HaOIOJeHuEe, H3MEpEeHue,
AKCIIEPUMEHT, MOJICIMPOBAHUE);

OBJIaJICHHE OOYYAIOMIMMHUCS YMEHUAMH: CaAMOCTOSITEIbHO HAaXOAWTh,
aHAJIM3UPOBATh U UCIOJIb30BaTh OMOJOTMYECKYI0 MH(POPMALIKIO; TOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOW; YCTaHABIMBATH CBSI3b MEXIY
pa3BUTHEM OHUOJOTUU M COLHUATBHO-PKOHOMUYECKUMH U HKOJIOTHYECKUMU
npoOJjeMaMu 4eJOBEYECTBa; OLEHUBATH MOCIEICTBUSI CBOEH NEATEIbHOCTH IO
OTHOLIEHUIO K OKpYXAalolleld MPUPOJHON cpeae, COOCTBEHHOMY 3J0POBBIO U
3I0POBBIO0  OKPYXAIOLIMX JIIOJIe; OOOCHOBBIBaTH U  COOJIOJATh  MEPbI
NpOPMIAKTUKA UHPEKIIMOHHBIX 3a00JIEBaHMM, MpaBUia MOBEICHUS B MPUPOJIE
U oOecrneueHnss O€30IMACHOCTA COOCTBEHHOH  JKU3HENEATCILHOCTH B
YpE3BBIYAMHBIX  CUTyallMsAX MPUPOJHOTO UM  TEXHOTEHHOTO XapakTepa;
XapaKTePHU30BaTh COBPEMEHHBIC HAYIHBIC OTKPBITHS B 001aCTH OUOJIOTHH;

pa3BUTHE y  OOYYalOIIMUXCA  WHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTE B Tpoliecce 3HAKOMCTBA C BBIJAIOIIMMUCA OTKPBITHUSIMU U
COBPEMEHHBIMH HCCJIEOBAHUSAMU B OMOJIOTHH, PEIIaeMbIMU €10 MpolIeMamu,
METOI0JI0THEN OMOJIOTUYECKOTO UCCJIeIOBAHUS, MIPOBEICHUS
AKCIIEPUMEHTANIbHBIX ~ UCCIEAOBaHUM, pelleHUus OHOJIOTMYEeCKUX  3ajad,
MOJICTUPOBAHUS OUOJIOTUUECKUX OOBEKTOB U MIPOIIECCOB;

BOCIIUTaHUE Y 00yYaroUIMXCsl IEHHOCTHOTO OTHOUIEHUS K KMBOM IPUPOE
B IEJIOM M K OTIEIbHBIM €€ OO0BbeKTaM U SBJICHHUSAM; (OPMUPOBAHUE
HKOJIOTUYECKOM, T€HETUUECKOW IPaMOTHOCTH, OOIIEH KyIbTYpbl MOBEACHHS B
MIPUPOJIE; UHTErPALIUK €CTECTBEHHO-HAYUHBIX 3HAHUH;

npuoOpeTeHre O0O0YyYarolMMUCS KOMIIETEHTHOCTH B pallMOHAIbHOM
IPUPOAOIIOIL30BaHUU (COOIOJIEHUE MPaBUJI TOBEACHUS B MPHUPOJIE, OXPAHbI
BUJIOB, DKOCHUCTEM, Ouochepbl), COXpaHEHUH COOCTBEHHOTO 370pOBbS H
3I0POBbS  OKpyXaromux Jojed  (coOmoaeHuss Mep  NporIaKTUKH
3a00JIEBaHHM, o0ecrieueHue 0€e30I1acCHOCTH JKU3HENEATEILHOCTH B
YpE3BbIYANHBIX CUTYAIUSIX MPUPOJIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE
UCIIOJIb30BaHUs OMOJIOTMUECKUX 3HAHUN U YMEHUM B OBCETHEBHOM KU3HH;

CO37laHME YCJIOBHM JJI1 OCO3HAaHHOTO BbIOOpa  OOYyYarOIIUMHCS
UHAUBUYaIbHON oOpazoBaresnbHON TPaeKTOPUH, CIOCOOCTBYIOLIEH
NoCJIeyIoIIeMy MPOPECCUOHAIBHOMY CaMOOIPEACIICHUIO, B COOTBETCTBUU C
WHJMBUTyJIbHBIMA UHTEPECAMU U TOTPEOHOCTSIMH PETHOHA.

OOmiee 4YMCIO YacoB, OTBEJACHHBIX HAa HW3yyeHUE OWOJOrMU Ha
yrayOJeHHOM YPOBHE cpefHero odiero odpazoBanusi, coctaniseT 204 yaca: B
10 xmacce — 102 4gaca (3 yaca B Henemo), B 11 kmacce — 102 gaca (3 yaca B
HEJIETTIO).

OT60p opraHu3alMOHHBIX (POPM, METOJIOB U CPEJICTB 00YUEHUsI OUOJIOTHUU
OCYUIECTBJISIETCS C YUETOM CreHU(UKU €ro COAEep:KaHusl U HAIPaBICHHOCTU Ha
IPOJOJDKEHNE OHOJIOrMYecKOoro o0Opa30BaHMsS B OpraHU3ALMIX CPEIHETo
po¢heCCUOHAIBHOTO U BBICIIEr0 00pa30BaHMs.

OO0si3aTeIbHBIM YCJIIOBHEM MNPU OOYyYEHUH OHOJIOTHHM Ha YIIyOJaE€HHOM
YPOBHE SIBJIIETCSI MPOBEJACHUE JIA0OPATOPHBIX M MpaKTHUecKuX pador. Taxxke
yyactue  oOydYarouuxcsi B BBIIIOJIHEHUM  MPOEKTHBIX M Y4eOHO-
UCCJIEIOBATENbCKUX PAa0OT, TEMaTHKAa KOTOPBIX OMNPENEISETCS Y4YHUTeleM Ha
OCHOBE HMEIOIIMXCA MAaTEepPUATbHO-TEXHUYECKUX PECYpCOB M  MECTHBIX
IPUPOJTHBIX YCIIOBUU.



COIJEPKXAHUE OBYUYEHUA
10 KJTACC

ConepxaHue nporpaMmsbl, BbIACICHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyJiapcTBeHHO# utoropoi arrectaruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouojiorusi — KOMIUIEKCHass Hayka. Kparkas wucropus
pa3BuTHs Ouosioruu. buojormyeckue HaykKu W HM3ydaeMble UMM IMPOOJIEMBI.
dyHAaMEHTaIIbHbIC, NPUKJIAAHBIE W TIOMCKOBBIE HAyYHBIE HCCICOOBAaHUS B
OMOJIOTHH.

3HaueHue Ouosorud B (POPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
Hay4yHOM KapTuHbl Mupa. lIpodeccun, cBsizanHble ¢ Ouosiorued. 3HaueHuUe
OMOJIOTUM B TPAKTUYECKOM JEATEIbHOCTH YEJOBEKA: MEIUIMHE, CEIbCKOM
XO0351CTBE, TPOMBILLJIEHHOCTH, OXPAHE MPUPOIBI.

JdeMoHCcTpanuu

[Toptpetri: Apuctorens, Teodpact, K. Jlunneir, XK. b. Jlamapk, Y.
Hapsun, Y. I'apsen, I'. Mennens, B. . Bepuaackuu, 1. II. [laBnos, U. U.
MeunuxoB, H. . Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, O.
Kpuk, /1. K. benses.

Tabmuubl 1 cxembl: «CBsi3b OMOJNOTUU C APYrUMU Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cuCTeMbI U UX U3YYeHHUE

XKuBble cucTteMbl Kak mpeaMeT u3ydeHus Ouosioruu. CBOMCTBa >KHUBBIX
CUCTEM: E€IMHCTBO XHWMHYECKOIO COCTaBa, AUCKPETHOCTb W LEJIOCTHOCTD,
CJIOKHOCTh U YHOPSIOYEHHOCTh CTPYKTYPbl, OTKPBITOCTh, CaAMOOPTIaHU3ALIMS,
CaMOBOCIIPOU3BEICHUE, PA3IPa)KUMOCTh, K3MEHUUBOCTh, POCT U PAa3BUTHE.

YPpOBHH OpraHu3aluy JKHUBBIX CHCTEM: MOJICKYJISIPHBIA, KJIETOYHBIN,
TKAHEBBbIM,  OPraHU3MEHHBIA,  MOMYJSIHIMOHHO-BUIOBOM,  3KOCUCTEMHBIN
(6buoreonenotnueckuit), ouochepusiid. IIporeccel, MPOUCXOIAIINE B KUBBIX
cucteMax. OCHOBHbIE MPU3HAKU KUBOTO. JKU3Hb Kak opMa CyliecTBOBaHUS
Marepur. Haykn, wW3ydaromme JKHBBIE CHUCTEMBI Ha Pa3HBIX YPOBHSAX
OpraHHU3aLHH.

N3yuenue xkuBbIx cucteM. MeToibl Ononornyeckoit Hayku. HaGmronenue,
U3MEPEHUE, OKCIEPUMEHT, CHUCTemMaTu3anus, MeraaHanu3. [loHatue o
3aBUCUMOM M HE3aBUCUMOM IiepeMeHHOU. [lnaHnpoBaHue SKCIIEPUMEHTA.
ITocranoBka u npoBepka runote3. Hyneast runores3a. [lonarre BEIOOpKH U €€
J0CTOBEpHOCTh. PazOpoc B Ouosiornueckux AaHHbIX. OIEHKa JTOCTOBEPHOCTH
MTOJYYEHHBIX PE3yJbTaTOB. [IpUYMHBI UCKaKEHUS PE3YJBTATOB IKCIIEPUMEHTA.
[ToHATHE CTATUCTUYECKOTO TECTA.

JdeMoHCcTpanuu

Tabmuupbr 1 cxembl: «OCHOBHBIE TMPU3HAKK KU3HW», «buosornueckue
cucteMmbl», «CBOWCTBa JKMBOM MaTepum», «YPOBHU OpPraHU3alUH KUBOU
npupob», «CTpoeHue KUBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJOBEYECKOr0 opraHuzmay, «buoreornenos», «buochepay, «Metosl
W3YUYCHHUS )KUBOM ITPUPOJIBD».

O6opynoBanue: jabopaTopHOoe  000pyIOBaHHME Ui  IPOBEACHHUS
HaOII0/ICHUM, U3MEPEHUM, SKCIIEPUMEHTOB.

IIpakTnueckass padora «Vcnonb3oBaHME pPa3IUYHBIX METOJOB IpHU
U3YUYEHUH KUBBIX CUCTEM.

Tema 3. buosorusi KJIeTKH



Knerka — cTpykrypHO-QyHKIIMOHaNbHAA equHULA >XuBoro. HWcropus
oTKpeITHsl KiIeTku. Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T.
[IBann, M. Ilneiinen, P. BupxoB). OCHOBHBIC IOJIOKEHUSI COBPEMEHHOM
KJIETOYHOU TEOPHUH.

Meroabl MOJEKYJISIpHOM W KJIETOYHOM OHOJOTHH: MHUKPOCKOMUS,
xpomatorpadusi, 31eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHInaILHoe
HEHTPU(PYTUPOBAHUE, KYJIBTUBUPOBAHUE KIETOK. M3yuenue uxcuposanHvix
K1emok.  DIEeKTpoHHas  MHKpockomus. Kougokanvnas — Mmukpockonus.
Bumanvhoe (npusicusnennoe) uzyuenue Kiemokx.

JdeMoHcTpanuu

IToptpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. Ilneitaen, P. Bupxos, K.
M. bap.

Tabmuupr u  cxembl: «CBETOBOM  MHKPOCKOI»,  «DJIEKTPOHHBIM
MUKpPOCKON», «IcTOpus pa3BUTHSI METOJ0OB MUKPOCKOIIMI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIpENapaThl PaCTUTENIbHbIX,
KUBOTHBIX U OAKTEPHUAIbHBIX KIETOK.

IIpakTnueckasi padora «l3ydeHne METOJOB KIJIETOUYHOH OHOJIOTHUU
(xpomartorpadus, saektpodopes, auddepeHImanLHOe LHEHTPUPYTUpOBAHUE,
[TLIP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XHWMUYECKHI COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOJIEMEHTHI.
Bonma u e€ ponb kKak pacTBOpPUTENS, pearcHTa, y4acTHUE€ B CTPYKTYpUPOBAHUU
KJIETKH, TETUIOPETyJIaii. MuHepalibHbIE BEIIeCTBA KIETKU, UX OMoJiornyeckas
poJib. POJIb KATHOHOB ¥ AaHHOHOB B KJIETKE.

Opranuyeckue BelleCTBAa KIETKU. buonormyeckue noamMepsl. benku.
AMUHOKHCIIOTHBIM  cocTaB  OenkoB. CTPYKTypbl  OEJIKOBOM  MOJIEKYJIBI.
[lepBuuHasi cTpykTypa Oenka, MENTUIHAs CBs3b. BTOpUuYHAs, TpeTUYHAas,
YeTBEepTUYHAsI CTPYKTypbl. JleHaTypanus. CsoiicTBa OenkoB. Knaccuduxaus
0enkoB. buonorndeckue GyHKuU O0€NKOB. [Ipuonsi.

YrneBoapl.  MoHoOcaxapuabl,  AUcCaxapuabl,  OJHMrocaxapuibl U
nosvcaxapuabl. OOWUMKA TJI1aH CTpoeHUuss U (U3HKO-XUMHUYECKHE CBOMCTBA
yraeBoAoB. buonornueckue GyHKIMU yTriIeBOIOB.

Jluuppl.  TuapodunsHo-THApodOOHBIe  cBoiicTBa.  Kiaccuduxanms
munuaoB. Tpurmunepuasl, ocoaunubl, BOCKH, cTepoubl. buojgornyeckue
dbyukiuu aunuaoB. O0mmMe cBoMcTBa OMOJOTHMYECKUX MEMOpaH — TEKY4ecCTb,
CIIOCOOHOCTH K CaMO3aMbIKAHHIO, TOTYIPOHUIIAEMOCTb.

Hykneunossie kucinotel. JJHK 1 PHK. CrpoeHne HYyKIEMHOBBIX KHCIIOT.
Hyxneorunpl. [Ipunnun kommiementapuoctu. [Ipasuno Yapradda. Crpykrypa
JIHK — nBoiinas crupanb. MecToHaxoXaeHue W Ouosjoruueckue (GyHKIMU
JAHK. Buaet PHK. ®yukuuun PHK B knetke.

Ctpoenue monekysbl AT®. Makposprudeckue cBa3u B Mojiekyse ATO.
buonorunueckue ¢pynkiuu ATD. BoccTaHOBIEHHBIE TIEPEHOCUNKH, UX (QYHKITUU
B KJeTke. /[pyeue uyxneosuompugpocpamor (HTD). CexBenupoBanue [IHK.
Memoouvl cenomuxu, mpancKpunmomuKu, npomeoMuKHu.

CrpyktypHas  OuoyiorHs:  OMOXMMHYECKHME W Onoduznueckue
UCCJIEIOBAHUSI COCTaBa M IPOCTPAHCTBEHHOM CTPYKTYpbl OHOMOJIEKYJI.
Mooenuposanue cmpykmypol u  Qynkyuii OUOMONEKYL U UX KOMNIEKCOS.
Komnvromepnolii  ouszatin - u  opeaHudeckuii cumme3s OUOMONEKYL U  UX
HEenpupoOHbIX AHATI0208.

JdeMoHCcTpanuu



IToptperst: JI. Ilomunr, Ix. YorcoHn, ®. Kpuk, M. VYwunkunc, P.
®panknun, @. Caurep, C. [Ipy3unep.

Huarpammbl: «PacnpeneneHne XUMHUYECKUX DJIEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHue XUMHUUECKUX 3JIEMEHTOB B )KUBOUM MPUPOIEY.

Tabmuupr u cxemsl: «llepruoanyeckas TadaMIa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHue MoJIeKyJIbl BO/Ib», «BemiecTBa B cocTaBe opraHu3mMoBy, «CTpoeHue
MOJIeKyJbl Oenka», «CTpyKTyphl O€lKOBOM MONEKYJb», «CTpoeHHUE MOJIEKYI
yraeBogoBy, «CTpoeHue MOJEKyl JUNHUI0B», «HYKIEHMHOBBIE KHUCIOTBI»,
«Crtpoenue Mosiekyssl ATOy.

O6opynoBanue: XuMUYECKas mocyaa U 000pya0BaHHeE.

JlaGopaTtopnasi pabora «OOHapyxeHHEe OCJIKOB C  IOMOIIBIO
KaueCTBEHHBIX PEaKIIHil».

Jlabopatopnass pabora «MccnegoBaHue  HYKJIEMHOBBIX — KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIMUYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenune n QyHKIIUU KJIETKH

Tunel KIETOK: 3yKapuoTHYecKas M mnpokapuotuueckas. CTpyKTypHO-
(GyHKLIMOHATBHBIE 00pa30BaHUs KIIETKH.

Ctpoenue mpokaprOTHYECKOM KieTku. KierouHas cteHka OakTepuil u
apxel.  OcoOGHHOCTM  CTpOeHHUs  TeTepoTpodHOM U aBTOTPOdHOM
POKAPUOTUYECKUX KIETOK. MECTO U pojIb IPOKapUOT B OMOLIEHO3aX.

Crpoenne ¥ (QYHKIMOHMPOBAHHME  JYKAPUOTUYECKOM  KIIETKH.
[Inazmatuueckass memOpana (masmanemma). CTpykTypa IUIa3MaTHYECKON
MeMOpaHbl. TpaHCHOpPT BEIIECTB 4epe3 IUIa3MaTHYEeCKyl0 MeMOpaHy:
naccuBHbId (MU dy3us, obnery€éHHas audQys3us), aKTUBHBIA (IEPBUYHBIA U
BTOPUYHBIN akTUBHBIA TpaHcrnopt). [lomynponumniaemocts MmeMOpanbl. PaboTa
HATPHUIl-KaJIMEeBOT0 Hacoca. DHAOLUUTO3: MUHOIUTO3, (aroluuTos3. DK30LHUTO3.
Knerounass crenka. CTpykTypa U (YHKUMM KJIETOYHOM CTEHKU PACTEHUM,

rpudoB.
[Huronnasma. Ilurozonb.  Llutockener. JIBWKEHME  LMTOILIA3MBI.
Opranou bl KJICTKH. OnnomeMOpaHHbIE OpPTraHOUIbI KJIETKH:

supomnasmarudeckas cetb (OI1C), annmapar ["onbpkK, TM30COMBI, KX CTPOEHUE
u QyHkimu. B3auMocBs3b OJTHOMEMOpPaHHBIX OPraHOMAOB KJeTKU. CTpoeHue
IpaHyJIIpHOTO peTuKyiayma. Mexanuzm nanpaenenus oenxos 6 IIIC. Cunrte3
pacTBOpUMBIX OekoB. CHHTE3 KJIETOUHbIX MeMOpaH. ['maakuii (arpanyisipHbIiA)
SHAOIUIA3MaTHUeCKuil peTukyinyMm. CekperopHas (pyHKIUs anmnapaTta [ onbaKu.
Moouguxayus 6enxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame
Tonvoorcu. TpaHcOpPT BelIeCTB B KieTKE. Bakyolld pacTUTENBHBIX KIIETOK.
Knerounsiit cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOWJbI  KJIETKA: MHUTOXOHJAPUHU, IUJIACTHJIBI.
Ilpoucxoorcoenue  mumoxonoputi  u  naacmuo.  Cumouocenez  (K.C.
Mepeorckosckui, JI. Mapeynuc). CtpoeHue u (YHKIIMH MUTOXOHJIPUNA U
mactua. [lepBuuHble, BTOPUYHBIE U CIIOXKHBIE TIACTHABI (DOTOCUHTE3UPYIOIINX
3YKapHUOT. XJIOPOIJIACThI, XpPOMOIUIACTHI, JIEUKOIIACTHI BBICIIUX PACTEHUM.

HememOpanubie  opranowabl  kieTku  CtpoeHne U (QyHKIUU
HEMEMOpaHHBIX  OpraHouJ0B  KJeTKU. PubGocombl.  IIpomeosxcymounvie
Qunamenmor. MukpoduiiaMeHThl. AKmuHogvle Mukpoguiamenmuol. MbIIIICUHBIC
KIIETKU. AKMUHOBble KOMNOHEHMbl HeMblUeUHbIX KiemoK. MHUKpOTpyOOUKH.
Knerounsiii uentp. CTpoeHue U [BW)KEHHE JKITYTUKOB M  PECHUYEK.
MukpoTtpybouku 1mTOIIa3Mbl. lLleHTpuons. berku, accoyuuposaunuvie ¢
Mukpoguramenmamu u Mukpompyoouxkamu. Momopmsie 6enxu.



SAnpo. Obonouka sapa, XpOMaTrH, KapuoIia3ma, SAPBIIIKH, UX CTPOECHUE
u QyHKIUU. SAnepHbiii OeIKOBBIA MaTpuKC. [IpocTpaHCTBEHHOE PacoIOKEHHUE
XpOMOCOM B HHTepda3HOM sijipe. Jyxpomamun u 2emepoxpomamut. benku
XpOMaTHUHA — TUCTOHBI. /[unamuka s0epHou 00010YKU 68 mumo3se. HoepHbiil
MPAHcnopm.

Knerounsle BkmoueHus. CpaBHUTEIbHAS XapaKTEPUCTHUKA  KIIETOK
AYKapHUOT (PacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdeMoHCcTpanuu

[Toptpetsl: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuupbl n cxembl: «CTpOEHHUE PYKAPUOTHUYECKON KieTkn», «CTpoeHue
KUBOTHOM  KJeTku», «CTpoeHue pacTUTeNbHOM KieTku», «CTpoeHue
MUTOXOHAPUNY, «Aapo», «CTpoeHne MPOKAPUOTUIECKON KIETKU.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIMpENapaThl PaCTUTENbHbIX,
’KUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHbBIX KIETOK.

Jlabopatopuasi paGora «lI3ydyeHue CTpOEHHS KIETOK pa3IMYHBIX
OpraHUu3MOB.

IpakTnueckasi padora «/3yueHue CBONCTB KICTOUHOH MEMOpPAHbBD».

JlabopaTtopuasi pabora «/ccnenoBaHue miua3Moiiu3a U JIEMaa3Mon3a B
PACTUTENbHBIX KIETKAX.

IIpakTuyeckas paGora «lI3ydyeHwe JBWKEHHMS LMTOIJIA3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB U NpeBpallleHUE IHEPTUM B KJIETKe

AccuMWIISILIMSL U JAUCCUMWIIISILIUSL — JIBE€ CTOPOHBI MeTadosim3Mma. THuIribl
oOMeHa BEIECTB: aBTOTPO(MHBIA M TeTepoTpodHbIA. YyacTue KHUCIOpoja B
OOMEHHBIX Mpolleccax. JHEPreTUUecKoe O0ecreyeHue KIETKHU: MpeBpalieHue
AT® B o00meHHBIX Tmporeccax. @DOepMEHTATUBHBIM XapakTep peakiui
KJIETOYHOTO0 MeTrabonn3ma. DepMEeHThI, UX CTPOCHHE, CBOMCTBA M MEXAHHU3M
nerctBuda. Kodepmentel. Otimuusg  ¢GEepMEHTOB OT  HEOPTraHUYECKHUX
KaTaln3aTopoB. benku-akTUBATOpbl U OCIKU-UHTHOUTOPHL. 3aBUCUMOCTH
CKOpPOCTH (D€pMEHTATUBHBIX PEAKIIMI OT pa3IMUHbBIX (HaKTOPOB.

[lepBUYHBIM CHHTE3 OpPraHMYECKUX BeEIIECTB B KieTke. DOTOCHHTES.
AHoKcueenHblll U oKcucenHvll pomocunmes y o6axkmeputi. Ceemocodbuparoujue
nueMeHmsl U NUSMEeHMbl pPeakyuoHHo2o yeHmpa. Polb XIJIOPOIJIACTOB B
nporiecce GpotocuHTe3a. CBeToBas U TeMHOBas gazbl. Pomoovixanue, Cs, Cy u
CAM-munvr  ¢pomocunmesa. IlpoaykTuBHOCTh  (oTocuHTe3a. BimsHue
paznuyHbIX (PAaKTOPOB HA CKOPOCTh (POTOCHHTE3a. 3HaUeHUE (POTOCUHTE3A.

XEeMOCHHTE3. Pa3noo6pasue OpraHU3MOB-XE€MOCUHTETHKOB:
HUTpUDUITUPYIOITHE OaKTEpPHH, KeJe300aKTEePUH, CepoOaKTepru, BOAOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3a.

AHaspoOHble opranu3Mbl. Buaesl Opoxxkenus. [IpoaykTsl OposkeHUsS U UX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTAaHU3MBI KaK OOBEKThI
OMOTEXHOJIOTMH ¥ BO30OYUTEIN OOJIC3HEH.

AspoOHBIe OpraHU3MBbl. Drarbl SHEPTeTUYECKOIrO oOMeHa.
[loaroTroBuTenbHbId  3Tan. [nMKONMM3 — OECKUCIOPOAHOE paCIIEIIICHUE
T[JIFOKO3BI.

buonoruyeckoe okuciaeHue, WK KIETOYHOE AbIXxaHue. Posib MUTOXOHIpUH
B Ipolieccax OMoOJIOrMYecKoro  okucieHus. Luxnanueckue — peakiuu.
OxucnutenbHoe (ochopuiupoBanue. Ouepeus MeMOPAHHO20 2paoueHma
npomonos. Cunumes AT®. paboma npomonnoi ATD-cunmasvl. [IpenmyiecTra
a’poOHOro myTH OOMEHa BEIIECTB Iepes; aHa’poOHBIM. DPGHEeKTUBHOCTH
AHEPreTUYECKOro OOMEeHa.



JdeMoHcTpanuu

IToptpetsl: Jx. [Ipuctim, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, 1. Mutuem, I'. A. 3aBap3uH.

Tabmuubr u  cxembl: «@POTOCHUHTE3», «IDHEPreTUYECKUl OoOMeny,
«buocuntes 6enkay, «CtpoeHue pepmMeHTa», «XeMOCHHTES.

O6opynoBanue: CBETOBOM MHKPOCKOTI, o0opynoBaHue U1t
IPUTOTOBJIEHUS TOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENApaTOB.

JlabopaTopnass padora «l3ydyeHHe KATAIMTUYECKONW aAKTUBHOCTHU
(hepMEeHTOB (Ha MpUMEPE aMUJIa3bl MU KaTala3bl)y.

Jlabopatopnasi padora «l3yuenue (epMEHTATUBHOIO paCIICIIIICHUS
NEPOKCHJIa BOJIOPO/IA B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTtopnasi padora «CpaBHeHHE TIPOIECCOB (POTOCHHTE3a H
XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHEHHE POLECCOB OPOXKEHUS U IBIXAHUSD).

Tema 7. HacaeacrBenHass uHGOpManus U peajin3anus eé B KIeTKe

Peakunn wmatpuuHOro cuHte3a. lIpyHOUMII KOMIUIEMEHTApHOCTH B
peaklMsIX MaTpUYHOrOo CHHTE3a. Peanu3zainus HacleACTBEHHOW HH(POpPMALIMH.
I'enetnyeckuii koa, ero cBorcTBa. Tpanckpunuus — MatpuuHbii cuHte3 PHK.
[IpyHUMOBI  TPAaHCKPHUIIMHU:  KOMIUIEMEHTAPHOCTh, AHTHUIIAPAIIIENBHOCTD,
acuMMeTpU4HOCTb. Co3peganue mampuunvix PHK 6 sykapuomuueckou kiemxe.
Hexooupyrowue PHK.

Tpancasuus u e€ 3tanel. Yuactue TpaHcnopTHeix PHK B Ouocuntese
Oenka. YcnoBusi OuocuHre3a Oenka. KoaupoBanue aMHHOKHCIOT. Pomb
pubocom B OmocuHTe3€e OelKa.

Cogpemennvie npeocmasnerus o cmpoeruu eeHos. Opranuzaius reHoma y
IPOKApUOT U dYKAPUOT. Peryisius akTUBHOCTH T€HOB Y IIPOKApUOT. | nnoresa
onepoHa (. XKako6, XK. MaHno). MozrexynapHvie mexanuzmvl IKCNpeccuu 2eH08
y oykapuom. Ponb xpomamuna 6 peeyrayuu pabdomul 2enos. Perynsuus
0OMEHHBIX MpoleccoB B kieTke. Kiierounsiii romeocras.

Bupycel — HekjeTouHble (QOpPMbI KHU3HM M OOJIUTaTHBIE Mapa3UTHI.
CtpoeHre MNpOCTBIX M CIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennwtit yuxn J[HK-cooepocawux eupycos, PHK-cooepocawux eupycos,
oaxmepuogacos. Obpamuas mpancKpunyus, pedepmasa, unmezpasa.

Bupycheie 3a0osieBaHus ueloBeKa, JKMBOTHBIX, pactenuit. CIIA/I,
COVID-19, connanbHbie U MEIUIITHCKHUE TTPOOIEMBI.

buoungopmamura: unmeepayus u ananuz 6onrvuux maccusos («bigdatay)
CMPYKMYPHuIX Ouoso2udeckux oOauHvlx. HanomexHnonoeuu 6 oOuonocuu u
meouyune. Ilpoepammupyemvie  @yukyuu  6eakos. Cnocobvl  0ocmasKu
Jlekapcme.

JdeMoHCcTpanuu

[Toptpetsl: H. K. Konsuos, . Y. IBaHOBCKUIA.

TaObmunpl m  cxembl: «buocuHTes Oenka», «l'€HeTHUECKHH KO,
«Bupyce», «bakTepuodarmny.

IIpakTnueckas padora «Co3nanue MOIEIA BUPYCA.

Tema 8. ) KuzHeHHBIH HUKJI KJICTKH

Knerounslii nuki, ero mepuoanl W perymsuus. Wurepdaza u MuTO3.
OcobOeHHOCTH MpOIECCOB, MpoTekatoumx B uHrepdasze. [loaroToBka KieTku K
nenenuto. Ilpecunrernueckuid  (MOCTMUTOTHYECKUN), CHUHTETHYECKHM U
MMOCTCUHTETHYECKUM (MMPEMUTOTUYECKUI) IepHO/Ibl UHTEP(]a3bI.

Matpuunsiii cunte3 JJHK — perumkanus. [Ipunuunsl pennukanuu JJHK:
KOMIUIEMEHTAPHOCTh, TOJYKOHCEPBAaTUBHBIA CHUHTE3, aHTUIIAPAJIIEIbHOCTD.



Mexanusm perukanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. TenomMepsl 1

TeoMepaza. XPOMOCOMHBIM HAOOp KIETKH — KapuoTwm. JIMIUIOWIHBIA U
raruiougHbeli  HAaOopel XpoMocoM. ['oMonoruunble XpomocoMbl. [lonoBbie
XPOMOCOMBL.

Henenue knetkn — MuTo3. CTaguM MUTO3a U MPOUCXOASUIME B HHUX
npoueccel. Tunel MuTo3a. KapnoknHes U TUTOKMHE3. bruonornyeckoe 3HaUueHNE
MUTO3A.

Perynsnusa Mmutotnueckoro nukia kietku. [Iporpammupyemast kiierouHas
rubesb — arnomnros.

Kinerounoe siapo, XpoMocoMbl, PyHKIIMOHAIbHAS T€HOMUKA. Mexanusmuol
npoaughepayuu, oughgepenyuposku, cmapenus u cudenu kiemox. «lL{ugpposas
KliemKka» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JdeMoHCcTpanuu

Tabmuupbl 1 cxeMbl: «KU3HEHHBIN LUKA KIeTKU», «Mutodyn, «CrtpoeHue
xpomocomy, «Pemmkamus JHK.

O6opynoBanue: CBETOBOW MHUKPOCKOI, MHKporpenaparsl: «MuTto3 B
KJIETKaX KOPEIIKa JIyKay.

JlaGopaTtopnass  padora  «l3yueHne XpOoMOCOM Ha  TOTOBBIX
MUKPOIIPENApaTax».

Jlabopatopnasi paGora «HaOnioneHue mHTO3a B KIETKAX KOHYMKA
KOpeIlKa Jiyka (Ha TOTOBBIX MUKPOIIpENnaparax).

Tema 9. Crpoenue n QyHKIIMHA OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHu3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcOoOEHHOCTH  CTpPOEHUS U  JKU3HEACSATEIBHOCTH  OJHOKJIETOUYHBIX
opraHu3MoB. bakTtepuu, apxeu, OJHOKJIETOYHbIE TpUObI, OJHOKIECTOYHbIE
BOJOPOCIH, APpyrue NpoTUCThl. KOJOHUAIBHBIE OPTAHU3MBI.

B3anmocBsA3p 4YacTeil MHOTOKIETOYHOTO OpraHu3ma. TKaHW, OpraHbl U
cucteMbl opranoB. Opranu3M Kak eIMHOe 1esoe. ['omeocras.

Tkanum pacreHuit. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTebHasl,
OKPOBHAs!, MPOBOASAIIAs, OCHOBHAs, MexaHn4yeckas. OCOOEHHOCTH CTPOEHUS,
(GyHKIIUH 1 pacIioyoKeHHs TKaHEeH B OpraHax pacTeHUM.

TkaHM )KUBOTHBIX U Y€JIOBEKA. THUIBI )KUBOTHBIX TKAHEU: SUTENNATbHAS,
COCIMHUTENbHAS, MbllIeyHasi, HepBHasg. OCOOEHHOCTU CTpOEHMS, QYHKUHMA U
PacCIIOJIOKEHUS TKAaHEN B OpraHax KUBOTHBIX M YEIOBEKA.

Opransl. BereratuBHble U T€HEpATUBHBIE OpPraHbl pacTeHUM. OpraHbel U
CUCTEMBbl OPraHOB >KMBOTHBIX M 4esnoBeKa. DYyHKIMM OPraHOB M CHUCTEM
OpraHoB.

Onopa Tena oprann3zMoB. Kapkac pactenuid. CkeyeTsl OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblid 1 BHyTpeHHUU ckener. CTpoeHue u
THUIBI COEUHEHUS KOCTEH.

JIBI>KEHHE OpraHu3MoB. J[BMKEHHWE OJHOKJIETOYHBIX OpPraHU3MOB:
amMEOOoUIHOE, )KTYTUKOBOE, PECHUYHOE. [|BUKEHNE MHOTOKJIETOYHBIX PACTEHUI:
TPONM3Mbl U HACTUU. [[BHM>)KEHHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKa:
MblnieuHas cucrema. Peduiekc. CkeneTHble MBI U UX padoTa.

[Iuranue opranusmoB. Ilormomenue BOABIL, YIJIEKHCIOrO raza H
MUHEPAJIbHBIX BEUIECTB pacTeHUsAMU. [IuTaHue >kMBOTHBIX. BHyTpuIonoctHoe
U BHYTPHUKJIETOYHOE TuileBapeHue. [IuTaHue NO3BOHOYHBIX KUBOTHBIX.
Otnensl  OUIIEBAPUTENBHOrO  TpakTa.  [IWIIeBapUTENbHBIE  KEJE3BI.
[InmeBapuTenbHas CUCTEMA YEIOBEKA.



JIpixanue opraHu3sMoB. JIpIxaHue pacTteHuul. JIpIxaHue IKUBOTHBIX.
Huddy3us razoB uepe3 NoBepXHOCTh KieTkU. KoxHoe apixanue. JlpixarenbHas
noBepxHocTh. JKabepHoe u Jn€royHoe bixanue. JIpIxaHWe MO3BOHOYHBIX
KUBOTHBIX M YEJOBEKA. OBOJIOUHOHHOE YCIOXHEHHE CTPOEHUSA JETKUX
[TI03BOHOYHBIX JKMBOTHBIX. /JlpIXaTelbHAass cHUCTEMA 4YelOBeKa. MexaHnu3m
BEHTWISIUMM JIETKUX Yy NTUL M MIECKONUTAKOWMX. Perynsanus IbIxaHus.
JlpixaTenbHbIE O0BEMBI.

TpaHcnopT BEmIECTB y OpraHu3MOB. TpPaHCIOPTHBIE CUCTEMbI PACTECHHM.
TpaHncnopT BewmIECTB y KUBOTHbIX. KpOBEHOCHass cucreMa M €€ OpraHbl.
KpoBeHocHasi cucTteMa TI03BOHOYHBIX JKMBOTHBIX U uenioBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyru kpoBooOpaiieHusi. DBOJIOLUOHHbBIE
YCIOKHEHUSI CTPOEHUS KPOBEHOCHOM CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX.
Paborta cepana u eé perymsuus.

Beigenenue y opranusMoB. BeineneHue y pacteHuil. BeineneHue y
KUBOTHbIX. CokparurtesibHble Bakyosid. Opranbl BeiaesieHus. DuibTpanus,
CeKpeuuss M O00paTHOE BcachblBaHME KaK MEXaHM3Mbl pabOThl OpPraHoB
BblJeNeHNA. CBsI3b TMOJIOCTH TeJa C€ KPOBEHOCHOM M  BBIAEIUTEIBHOMN
cucreMamu. BpiieneHne y NO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [loukw.
Crpoenue u pyHKIMOHMpOoBaHUE HepoHa. OOpa3oBaHUE MOYH Y YEJIOBEKa.

3ammTa y OpraHuM3MOB. 3allIUTa Y OAHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuil M LMCTHl MNPOCTEHIIMX. 3allUTa y MHOTOKJIETOYHBIX PACTECHUH.
Kyrtukyna. Cpencrsa macCUBHOM U XUMHUYECKOM 3aIIUThl. OUTOHUUBI.

3ammTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M MX MPOU3BOJIHBIE.
3ammra opraHuzma ot 6osnezneil. UMMyHHas cuctema yenoBeka. Kietounslii u
TYMOPaJIbHbIA UMMYHUTET. BpoXKn€HHBIM U MpUOOPETEHHBIN crienupruuecKuit
UMMYHHUTET. Teopus KioHaabHO-celeKTuBHOTO nMMyHuTeTa (I1. Dpnux, @. M.
bepuer, C. Tonerara). BocnamutenbHbie OTBETHl OpraHu3MoB. Poib
BPOXKJIEHHOTO UMMYHHUTETA B PA3BUTUH CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte W perymsinuMs y oOpraHu3moB. PazgpaxumocTts y
OJIHOKJIETOYHBIX OpraHu3MoOB. Takcucel. Pa3znpaxuMocTb W peryismus y
pacteHuid. PocToBbIE BellecTBa U UX 3HAYCHHUE.

HepBHas cucrema u pediiekTopHas peryisiius y >KMBOTHbIX. HepBHas
cucteMa U €€ OTHENbl. ODBOJIOUUMOHHOE YCJIOKHEHUE CTPOCHHS HEPBHOMU
CUCTEMBI Yy >KMBOTHBIX. OTIENbl TOJIOBHOIO MO3Ta MO3BOHOYHBIX YKHWBOTHBIX.
Pednexc u peduiexkropnas ayra. bezycioBHbIe U yCIOBHBIE pe(IICKCHI.

['ymopanbHas peryasiuus ¥ SHAOKPUHHAS CUCTEMA KUBOTHBIX U YEJIOBEKA.
Kene3pl SHOOKPMHHOW CUCTEMBI M HMX TOPMOHBI. JlelicTBME TOPMOHOB.
B3anumocBs3p HEpBHOM M DHAOKPUHHOM cucteM. [ unoramamo-rumnoduszapHas
cUCTEMA.

JdeMoHCcTpanuu

[Toptper: U. I1. [1aBios.

Tabmuupbl u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUYHBIE
Bofopocimy, «bakrepun», «lIpocreitmme», «Opranbl [IBETKOBBIX PACTEHUIY,
«CucrtemMpl OpraHoB II03BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEE CTpOCHHE
HaceKoMbIX», « TkaHu pacteHuit», «KopHeBbie cuctembl», «CTpoeHHE CTEOS,
«CTpoeHue JIMCTOBOM IUIACTUHKNY», « TKaHU JKMBOTHBIX», «CKEJIET YEJIOBEKay,
«IImmeBapurenbHas cucreMa», «KpoBeHocHas cucrema», «JlpIxaTenpHas
cucrema», «HepBHas cucrema», «Koxa», «MpbllieyHas CHCTEMAY,
«BblenurenbHas cucTemMay, « JHIOKpPUHHAS cuctemMa», «CTpOeHUE MBI,
«Ammynutery, «KumeyHononoctHeie», «CxemMa NUTAHUS  PACTCHUN»,
«KpOBEHOCHBIE CHUCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpOCHHE THUAPBDY,



«Ctpoenue mnaHapumn», « BHyTpeHHEe CTpOCHHE JOKAEBOTO uyepBs», «HepBHas
cuctemMa poid», «HepBHas cucrema ssarymkm», «HepBHas cucrtema
npecMbikatomuxcs», «HepBHas cucrema nrTun», «HepBHas —cucrema
MJeKonuTamuxy, «HepBHas cucreMa yenosekay, «Pediekcy.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MUKPOIIPENapaThl OJHOKIETOYHBIX
OpraHW3MOB, MHKpONpenapaTbl TKAaHEW, PaKOBUHBI MOJUIFOCKOB, KOJUIEKLIMU
HACEKOMBIX, UTJIOKOKHX, KUBBIE IK3EMIUIIPbl KOMHATHBIX PacTeHUH, repOapuu
pPacTeHMII pa3HbIX OTIEJIOB, BIIAXKHBIE IIpenapaTbl KUBOTHBIX, CKEJETHI
MMO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJET YelOBEKa,
o0opyJoBaHUE ISl JIEMOHCTpAIlMM TOYBEHHOIO U BO3AYLIHOTO MHUTaHUS
pacTeHul, paclleryieHus Kpaxmana U OelKOoB MoJ JeHCTBUEM (DEpPMEHTOB,
obopynoBaHue ISl JIEMOHCTpPAIlMU OMBITOB [0 HW3MEPEHUIO JKU3HCHHOU
€MKOCTH JIETKMX, MEXAHWU3Ma [IbIXaTEJbHBIX JBHXEHUM, MOJEIU TOJOBHOTO
MO3Ta Pa3JIMYHbBIX )KUBOTHBIX.

JlabGopaTopHas padora «/3yueHre TKaHEH pacTCHUI.

JlabGopaTopHas padora «/3ydyeHne TKaHEe KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHre OpraHoB IBETKOBOT'O PACTCHUS».

Tema 10. Pa3dMHoO:KeHne ¥ pa3BUTHE OPTAaHU3MOB

@opMbI pa3MHOKEHHUSI OPraHU3MOB: Oecroioe (BKJIK0Yasi BEreTaTuBHOE) U
noyioBoe. Buupl 6ecnosioro  pa3MHOMKEHHUA: TOYKOBAHHUE, CHOPYJISIIUS,
(dbparmeHTaIus, KJIOHUPOBAHUE.

[TonoBoe pa3zmHoxkenue. [lonoBeie kieTku, nnu rametsl. Meio3. Ctaguun
Mmeiro3a. IloBenenue xpomocom B menose. Kpoccunrosep. buonorudeckuit
CMBICJI M€H03a U MOJIOBOTrO Iporecca. Melo3 U ero MECTO B JKM3HEHHOM LIUKIIE
OpTaHU3MOB.

[Ipen3aponpimeBoe pas3Butue. l'ameToreHes y KHUBOTHBIX. [losioBbIE
xene3pl. OOpa3zoBaHME M pa3BUTHE MOJOBBIX KiIeTOK. CrnepmartoreHes u
ooreHe3. CTpoeHue MOJOBbIX KIETOK.

OnnonoTBOpeHHEe W SMOPHOHAIBHOE pPa3BUTHE KUBOTHBIX. CrocoObl
OIUIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [[apTenorenes.

NuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS —
HayKa O Pa3BUTHM OPraHu3MoB. Mopgoecenes — 00Ha u3 2i1a8HuIX NpodIem
ambpuonoeuu. Kownyenyus mopgocenos u mooderu mopghoeenesa. Craauu
AMOpHOTEeHEe3a J>KUBOTHBIX (Ha TipuMepe Jsrymku). JpoGienue. Turbl
IpoOJeHus. /lemepmunuposannoe U  HeOEePMUHUPOBAHHOe  OpoOb/ieHuUe.
bracmyna, muner 6nacmyn. OcoOEHHOCTH APOOJIEHUS MIICKOIMUTAIOIINX.
3apojplllieBble  JTUCTKUA (racTpyisiuus). 3akiajka OpraHoB M TKaHEeW U3
3apOJBIIIEBBIX JIMCTKOB. B3anMHOE BIMSHME 4YacTel Pa3BUBAIOLIETOCS
3apopiiia (AMOpHUOHATbHAS MHIYKINS). 3aKiiaKa MjaHa CTPOCHUS JKUBOTHOTO
KaK pe3yJbTaT HEPApXUUECKUX B3aUMOJECHMCTBAM TEHOB. BriusHue Ha
AMOPHUOHATILHOE PAa3BUTUE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH CpeIbl.

Poct u pasButue xuBOTHBIX. [locTomMOpuoHanbHbIi nepuos. [Ipsmoe u
HenpsiMmoe pas3BuTue. Pa3Butue ¢ Meramopo3oM y OEClO3BOHOYHBIX U
NO3BOHOYHBIX >XMBOTHBIX. BHOJOTHMYECKOE 3HAYEHHUE MPSMOr0 M HEMPSAMOro
pPa3BUTHS, UX PACIPOCTPAHEHUE B NpUpoJe. Tumbl pocra KUBOTHBIX. DaKTOPHI
pEeryJsiiud poCTa JKUBOTHBIX W uenoBeka. Craiuu mNOCTIMOPHOHAIBHOIO
pa3BUTHS y )KUBOTHBIX U uenoBeka. [lepronbel oHTOreHesa uyenoBeka. CrtapeHue
Y CMEPTh KaK OMOJIOTMYECKUE TTPOLIECCHI.

PasMHoxenue u paszButue pactreHui. I'ametodut u crnopodur. Meiio3 B
KU3HEHHOM IMKJe pacteHud. OOpa3oBaHue crHop B Ipoliecce Meno3a.
I'amerorenes y pacrenuii. OIUIOJOTBOPEHME U PA3BUTHE PACTUTEIIBHBIX



opraHu3MoB. J[BoifHOE OIJIOIOTBOPEHHUE Y LIBETKOBBIX pacTeHuit. O0pa3zoBaHue
U pa3BUTUE CEMEHH.

MexaHn3MBbl PETYISALAA OHTOT€HE3a Y PACTEHUN U ) KUBOTHBIX.

JdeMoHcTpanuu

IToptpetsr: C. I'. Hapamun, X. [lIneman.

Tabmuupbl u cxemsl: «BeretatuBHOe pa3MHOXeHUE», «Tumsl Oecrnoiaoro
pa3sMHOXKEHUD, «Pa3zMHOXKEHHE XJIaMUIOMOHAAbD, «Pa3sMHOXEHHUE IBIIIEHBIY,
«PazmHOXeHue  tuape», «Mewnosz», «XpomocoMmbely,  «l'amerorenesy,
«CTpoeHue AMIEKIIETKU U criepMaTo3onaa», « OCHOBHBIE CTaAUM OHTOTECHE3a»,
«IIpssmoe u HempsaAmoe paszButue», «Pa3Butue Mamckoro xyka», «Pa3zButue
capaHun», «Pa3Butne mArymkmn», «J[BOMHOE OIUIOAOTBOPEHHE y IBETKOBBIX
pactenni», «CTpoeHrne CceMsH OJHOAOJIBHBIX M JIBYJOJBHBIX PACTCHHI»,
«OKW3HEHHBI LMK MOPCKOM KamyCTbl», <« KU3HEHHBIA IUKJI MXay,
«OKW3HEHHBIN UK NAMOPOTHUKAY, « KU3HEHHBIN LIMKII COCHBD.

O6opynoBanue: CBETOBOM MHUKPOCKOI, MUKpPOIpenaparbl sSIMIEKIETOK U
CIIEpPMATO30UI0B, MOJENb «LIMKII pa3BUTHS JIATYLIKI.

JlaGopaTtopnasi padora «l3yueHHe CTpOEHHS TOJIOBBIX KIIETOK Ha
rOTOBBIX MHUKpOIpenaparTax».

IIpakTnueckass padora «BbIsBICHUE MPU3HAKOB CXOJACTBA 3apOJbIIIECH
MO3BOHOYHBIX JKUBOTHBIX).

JlabopaTopnasi padora «CTpoeHUE OpPraHoB pPa3MHOKEHHUS BbBICIINX
paCTEHUI.

Tema 11. I'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U M3MEHUYMBOCTH
OPraHu3MoB

Hcropust cTaHOBIIEHUS M pa3BUTUSl T'€HETUKU Kak Hayku. PabGoter I
Mennens, I'. ne ®pusza, T. Moprana. Posib 0TE4ECTBEHHBIX YUEHBIX B PA3BUTUH
renetuku. Padotel H. K. Konsiosa, H. M. Basunora, A. H. benosepckoro, I
J1. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETMYECKHE TMOHATHS W CUMBOJBL. [ OMOJIOTMYHBIE
XPOMOCOMBI, AJJIEIBHBIE T'€HbI, AIbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBIA U
PELECCUBHBIN MPU3HAK, TOMO3UI0Ta, T€TEPO3UT0Ta, YUCTAsT JIMHUS, THOPHUIBI,
reHotur, QeHotun. OCHOBHbIE METO/Abl T€HETHUKU: THUOPHUIO0JIOTUUYECKUM,
IUTOJIOTUYECKUAM, MOJICKYJISIPHO-TEHETUYECKUM.

JdeMoHCcTpanuu

[Toptpetsl: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. H.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®unmunyenko, H. B.
Tumodeen-PecoBckuid.

Tabnuubl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEeMbl CKPELIUBAHUS.

Jlaboparopnasi padora «/lpo3oduna Kak OOBEKT TI€HETUYECKHUX

HUCCIIEI0OBaHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemBanue. IlepBeiii 3akoH MeHnaens — 3aKoH

eAMHO00pa3usi TUOPUIIOB MEpPBOro TMOKoJieHUs. [IpaBuio HOMUHUPOBAHMS.
Bropon 3akoH MeHenst — 3aKOH paclIeIUICHUs] TPU3HAKOB. L{uTonornyeckue
OCHOBBI MOHOTMOPHIHOTO CKpeluBaHus. [ umoresa 4ucToThl raMer.

AHanu3upymoliee CKpEIIMBAHUE. ITpoMexxyTOUHBI Xapakrep
HaclieoBaHus. Paciienienue npu3HakoB IPU HEMOJHOM JOMUHUPOBAHUM.
JurubpunHoe ckpemuBaHue. Tperuit 3akoH MeHaenss — 3aKOH

HE3aBUCHMOTO  HAcJieJoBaHUs  MpHU3HAKOB.  LluTojoruueckue  OCHOBBI
JUTHOPHUIHOTO CKPEIUBAHUSI.



CuernieHHoe  HaciegoBaHue  npusHakoB. PaGotrer  T. Moprana.
CuenyieHHOE HacleI0BaHUE T'€HOB, HAPYILICHHE CLEIUIEHUS MEXKIy TEeHAMMU.
XpOMOCOMHas1 TEOPUS HACIIEICTBEHHOCTH.

I'eneTnka nona. XpoMOCOMHBIM MEXAHU3M ONPEAEIICHUS M0Ja. AyTOCOMBI
U TIOJOBBIE XPOMOCOMBI. ['OMOTaMETHBII W  TIE€TepOraMeTHbId  IOJ.
['eneTnueckass CTpyKTypa MOJIOBBIX XpoMocoM. HacnenoBaHue HNpHU3HAKOB,
CUEIUICHHBIX C TIOJIOM.

I'enotun kak wenmoctHas cucrema. [lnedoTponuss — MHOKECTBEHHOE
JNeUCTBUE TeHa. MHOXKECTBEHHBI aJUIeU3M. B3auMoaencTBHE HeEaIEIbHBIX
reHoB. KommiementapHocTs. dnucrtas. [lonumepus.

['eHeTHUECKUIT KOHTPOJIb PA3BUTHUSl PACTEHUW, )KMBOTHBIX M YEJIOBEKA, a
TaKkke (PU3MOJIOTrMYECKUX MPOIECCOB, MOBEACHUS UM KOTHUTHBHBIX (DYHKIIMM.
['eHeTnyeckue MexaHU3Mbl CHUMOUOI€HE3a, MEXaHU3Mbl B3aUMOJIECUCTBUS
«XO3SIMH — Tapa3uT» U «XO35 MH — MHKpPOOMOM». ['eHeThuyecKue acneKThl
KOHTPOJII U U3MEHEHHUSI HACJIeICTBEHHOW MH(POPMALIUU B MOKOJICHUSIX KIETOK U
OpPTraHU3MOB.

JdeMoHcTpanuu

[Toptpetsr: I'. Mennens, T. Mopras.

Tabmuier u cxembl: «llepBbiii U BTOpO# 3akoHbl Menaens», «Tperuid
3akoH  Mengens»,  «AHanu3upymrollee — cKpemmBaHue»,  «HemomHoe
JOMUHUpPOBaHUE», «CIEIUICHHOE HACJEJI0BAHME IPU3HAKOB Y JIPO30(UIIBDY,
«I'enetuka mnona», «Kapuotun denoBekay, «Kapuotun apo30¢uibD,
«Kapuotun nrTuns», «MHOXKECTBEHHBIM aiienu3sM», «BzaumoneictBue
TEHOBY.

O6opynoBanue: MoJenb il JEMOHCTpPAllMM 3aKOHOB €IMHOOOpasus
rUOpUJIOB TEPBOTO TMOKOJEHUS W paCUICIUICHUS MPU3HAKOB, MOJENb IS
JEMOHCTpALlMM 3aKOHA HE3aBUCHMMOIO HACJIENOBAaHUS MPU3HAKOB, MOJEIb IS
JEMOHCTPALUN CLETUIEHHOTO HACIEAOBAaHUs MPU3HAKOB, CBETOBOM MUKPOCKOTI,
MUKpornpenapar: «Jpo3zodumnay.

IIpakTuyeckas padora «3yueHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEUIMBaHUA Y IPO30(DUIBD».

IIpakTuyeckas pabGora «/I3ydyeHue pe3ynbTaToOB JUTHOPUIHOTO
CKpEUIMBaHUA Y IPO30(DUIBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumogeiictBue reHotuna u cpeasl npu (GopmMupoBaHuM (HEHOTHUIA.
N3mMeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NPU3HAKU.
Bupl ©3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACJIEICTBEHHAS.

MoaudukanonHas HW3MEeHYUBOCTh. Ponb cpenbl B QopMUpOBaHUU
MOJAU(PUKALLOHHOM M3MEHYUBOCTH. Hopma peakuuu MIPU3HAKA.
Bapuanuonnsiii psn u BapuanuonHas kpuBas (B. Horanucen). CpoiicTBa
MOAN(PUKAIIMOHHON U3MEHUYHUBOCTH.

I'enoTunuueckas HN3MCHYUBOCTB. CBoiicTBa FCHOTUITNYECKOM
W3MEHUYMBOCTH. BHABI TEHOTHUIIMYECKOW M3MCHYMBOCTU: KOM6I/IH8.TI/IBHa$I,
MyTallMOHHAA.

KomOunHaTtuBHas M3MEHYMBOCTh. Meilo3 M MOJOBOM MpoIlecC — OCHOBA
KOMOWHATUBHOM HM3MEHYMBOCTU. Pojib KOMOMHATUBHONW HM3MEHYMBOCTH B
CO3JJaHMU TEeHETUYECKOro pa3Hoo0pasusl B Mpejiesax OqHOTo BUAA.

MyTaiiioHHasi U3MEHYMBOCTh. Buabl MyTaluii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. CIHOHTaHHBIE M UHAYUUPOBAHHBIE MyTallMu. SnepHbie U
nuTomia3mMaTuyeckue Mmyranud. ComaTHdeckue U TOJIOBbIE  MYTalluHu.
[IpuuriHBl BOBHUKHOBEHUSA MyTaluid. MyTareHbl U UX BIUSHUE HA OPTaHU3MBI.



3aKOHOMEPHOCTU MYTAIIMOHHOTO Mpolecca. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HacneacTBeHHo n3menunBocty (H.M. BaBuios). BHesiepHas "3aMEeHYHMBOCTD U
HACJIECTBEHHOCT.

Onuecenemurxa u 3INUSEHOMUKA, pPOTb INULEHeMUYeCKUX @axkmopos 6
HAC1e008anuU U USMEHYUBOCMU PeHOMUNUYECKUX NPUSHAKO8 Y OP2SAHUIMOS.

JdeMoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuios.

Tabmuubr u cxembl: «Buabpl wuzMeHunBocTH», «MoaudukaoHHas

U3MECHUYHBOCTD), «KomOunaTusHas W3MEHUYHBOCTLY, «Meio3sy,
«OmnonorBopeHue», «l'eHeTMdyeckue 3aboyieBaHUS  4elloBeKka», «Bumisl
MYTalAn.

O6opynoBanue: *KuBble U repOapHble SK3EMILISIPhl KOMHATHBIX PacTeHUH,
pucyHku (doTtorpaduu) ;KMBOTHBIX C PA3TUYHBIMU BUIAMH U3MEHYHUBOCTH.

JlabGopaTopHasn padora «HMccnemoBanne 3aKOHOMEPHOCTEN
MOJAU(PUKALMOHHON HW3MeHUYMBOCTU. llocTpoeHue BapualMOHHOrO psiaa U
BAPUALIMOHHON KPUBOW».

IIpakTuyeckas padora «Myrtauuu y Apo3oduiibl (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka yes0Beka

Kapuotun uenoBeka. MexayHapoaHasi mporpaMMa MCCIE€I0BaHUSI T€HOMA
yernoBeka. MeToapl  HM3ydYeHUsT TEHETMKM YeJOBEKAa: TE€HEaJlOrMyecKui,
OJIM3HEIOBBIN, LHATOTE€HETUYECKUH, MONYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKUM. CoBpeMEHHOE  OINpENENICHHE  TEHOTHIIA:
MTOJTHOT€HOMHOE CEKBEHUPOBAHHE, TCHOTUIIUPOBAHUE, B TOM YHUCJIE C IOMOIIBIO
[111P-ananu3a. HacnencTBeHHble 3a0o0eBaHUsA  4ejoBeKa. I€HHBIE U
XPOMOCOMHBIE 0oJie3Hn yeJIOBEKA. bone3nn C HacJeJICTBEHHON
MPEIPacOIOKEHHOCTHIO. 3HaueHue MEIUIUHCKOU T€HETUKHU B
MPEAOTBPALICHUU U JICUEHUU T€HETUYECKUX 3a00seBaHui yenoBeka. Menuko-
T€HETUYECKOE KOHCYJIbTUPOBAHUE. CTBOIOBBIE KJIETKH. ITonsitue
«TEHETHUYECKOTO Tpy3a». ITUUECKHE AacCIeKThl HCCIEI0BaHUM B 00JacTH
pPEIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (HakTOpbl TOBBIIIEHHON YYBCTBUTEIBHOCTH YEJIOBEKAa K
bu3MuecKkoOMy W XMMHYECKOMY  3arpsi3HEHHIO  OKpYXarolled  Cpelpbl.
['eneTnueckas mpeapacoIOKEHHOCTh YEJIOBEKA K MTaTOJIOTHSIM.

JdeMoHCcTpanuu

Tabnuup u cxemsbl: «Kapuortun yenosekay, «MeToabl U3yUeHUsI T€HETUKH
yesioBekay, «l'eHeTnueckue 3a00J€BaHUsI YETIOBEKAY.

IIpakTnyeckasi padora «CocTaBieHUE U aHAIU3 POLOCIOBHOW.

Tema 15. Cestekniusi opraHu3mMoB

JlomecTuKanus W CelIeKIUs. 3apOXKACHUE CEIEKIUU W JTOMECTUKALIHUH.
VYuenue H. W. BaBunoBa o I[leHTpax NpPOUCXOXKACHUS M MHOT00Opaszus
KYJIbTYPHBIX pacTeHUW. POJb cenexkuuu B CO3JaHUUA COPTOB PACTEHUM U MOPOL
#uBOTHbIX. CopT, mopoaa, WWTaMM. 3aKOH TOMOJIOTHYECKHUX pPSJIOB B
HaciaeAacTBeHHoOM wu3MeHuuBoctTy H. WM. BaBuioBa, ero 3HaueHue misd
CEJICKIIMOHHOM paldOoTHI.

Metoasl cenekiMoHHOW paboThl. MICKyCCTBEHHBIM OTOOp: MacCOBBIN U
UHAUBUIYAJIbHBIA.  DTanbl ~ KOMOWHALMOHHOM  cenekuuu.  Mcnbitanue
OPOU3BOAUTENIEH MO MOTOMCTBY. OTOOp MO IE€HOTHUIY C TOMOIIBIO OLICHKH
(¢eHoTuna NOTOMCTBA U OTOOP MO FeHOTUITY ¢ ToMolbto ananu3a JJHK.

HckyccTBeHHBI  MyTareHe3 Kak METOJ] CEJEKIIMOHHOM  paboThI.
PaguanyoHHbli M XUMHYECKUMU MyTareHe3 Kak MCTOYHUK MyTalud Yy



KyJbTYPHBIX ()OpM opraHu3MoB. Vcnosib30BaHUE T€HOMHOTO pPeAaKTUPOBAHUS
1 MeToJ10B pekomOuHaHTHbIX JJHK nms mosmydenuss ucxogHoro Marepuania s
CEJIEKLINH.

[Tonyuenue MTOJIUIIIIONUIOB. BrytpuBugosas rUOpUIU3aLINSL.
bnuskoponcTBeHHoe — ckpemiuBaHue, WM MHOpuAuHr.  HepoacTBeHHoe
CKpeuiuBanue, win aytopuauur. ['erepo3uc u ero npuuusbsl. VMcnonb3oBanue
reteposuca B cenekiuu. Otnanéunas rudbpuauzanus. [Ipeononenue 6ecruioaus
MEXBUJIOBBIX TUOPUAOB. JIOCTHKEHHS CEJIEKIMH PACTEHUH M KUBOTHBIX.
«3enénas pegonoyusy.

CoxpaHeHHe U U3y4eHUE F€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUU
U HUX JUKUX poAMYed g CO3JaHusl HOBBIX COPTOB M T'HOpPUIOB
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp. M3yuenue, coxpanenue u ynpasieHue
2CHeMUYeCKUMU  pecypcamu  CeNbCKOXO3AUCMBEHHbIX U NPOMbBICLOGbIX
HCUBOMHBIX 8 YeNAX YAYUUIEHUS CYWEeCmBYIOUUX U CO30aHUs HOBbIX NOpOO,
JUHULL U KPOCCO8, 8 MOM Yucle C NpUMEHEeHUeM COBPEMEHHbIX Memo008
HAYUYHbIX UCCTIe008aHUL, NEPedoBblX UOeli U NepPCneKMUBHbIX MeXHOI02UII.

JdeMoHcTpanuu

IToptpersl: H. 1. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuubr u  cxembl: «LleHTpbl MPOUCXOXKACHUS U MHOTooOpasus
KYJIbTYPHBIX PAaCTEHUI», «3aKOH TOMOJIOTUYECKUX PSAJOB B HACIEICTBEHHOM
U3MEHUUBOCTHY», «MeToapl cenekuun», «OtaanéHHas TUOpUAU3ALUSY,
«MyTtarenes.

JlabopaTopHasi padora «/3yueHune COpPTOB KyJbTYPHBIX PacTCHUH U
NOPOJ JOMAITHUX )KUBOTHBIX).

JlabopaTopHas padora «/3ydueHrne METO0B CEJICKIIMU PACTCHUIN».

IIpakTuueckas padora «lIpuBuBKa pacTeHUN.

IKeKypeuss «OCHOBHBIE METOABI M JOCTUKEHHUS CEJEKIMU PACTCHHUUN U
KUBOTHBIX  (Ha  CEJICKIMOHHYIO  CTaHLMIO,  IUIEMEHHYI0  (epmy,
COPTOMCHBITATENLHBIN YYacCTOK, B TEIUIMYHOE XO3SMCTBO, B JIaDOpAaTOPHIO
arpOyHMBEPCHUTETA UJIM HAYYHOT'O LIEHTPA)».

Tema 16. buoTexHo/I0rMsl U CHHTETHYECKAas OMOJIOTHSI

OOBEeKThI, UCIIOJIb3yeMble B OMOTEXHOJIOTUHU, — KJIETOYHbIE M TKAHEBbIE
KyJIbTYypbl, = MHKpPOOPTaHHU3MBbI, HUX  XapaKTepUCTHKA. TpagulrOHHAas
OMOTEXHOJIOTHS: XJICOOMEeUeHre, TOJIyYeHHE KHUCIOMOJIOYHBIX MPOIYKTOB,
BUHOJIeMe. Mukpoouonorndeckuii cuHTe3. OOBEKThI MUKPOOHOJOTHUECKUX
texHosioruit. [Ipon3BoacTBo Oenka, aMUHOKUCIIOT U BATAMUHOB.

Co3ganue TEXHOJOTU U MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS
U KOHCTPYUPOBAHUSI TE€HOMOB C LEJIbI TMOJYyYEHUS OpPraHu3MOB U HX
KOMITOHEHTOB, COJIep KallluX HE BCTPEUAIOIIUECs B MPUPOJIE OMOCUHTETUYECKUE
Iy TH.

Knerounas naxenepusi. MeToibl KyJIbTYpbI KJIETOK U TKAHEW PACTEHUN U
KUBOTHBIX. KpuoOanku. Comartuueckass THOpUAM3ALUA W COMATHYECKUUN
sMOpuorenes. Mcnonbp3oBaHue ramiougoB B CEJICKIUMU pacTeHuil. [lonyuenue
MOHOKLOHANbHBIX anmumer. Hcnonvsosanue  MOHOKIOHANbHBIX u
NOJIUKIOHANbHBIX aHmumen 6 meouyuHe. VICKyCCTBEHHOE OIUIOJJOTBOPEHUE.
PexkoHCTpyKIMsL ~ AMUEKIETOK W KIOHMPOBAHUE  JKUBOTHBIX. Meton
TpPaHCIUIAHTALIMK AJIep KIETOK. TexHonozuu 0300po6nenus, KyibmueuposaHus u
MUKDPOKIOHATLHO20 PASMHONICEHUSL CEIbCKOXO3AUCTNBEHHBIX KYIbIYD.

XpoOMOCOMHass U TE€HHas WHKEHepHs. VICKyCCTBEHHBI CUHTE3 I€Ha U
koHcTpyupoBanue  pexomOuHaHTHBIX JIHK.  Cosdanue  mpamnceennwvix



opaanuzmosg. JIOCTMKEHUSIT UM TIEPCIEKTUBBI XPOMOCOMHOM W T'E€HHOM
UHKEHEPUH. DKOJIOTHYECKUE U ATUUECKHE MPOOJIEMbl TEHHON MHKEHEPHH.

Memuuunckue OuorexHosioruu. lloctreHomHass uM@poBas MeAUIMHA.
[MIIP-nquarHocTuka. MeTab0JOMHBIA aHaiW3, TEHOICHTPUYECKUM aHaJIu3
MIPOTEOMA YEJOBEKA IS OLICHKH COCTOSIHUSI €ro 310poBbi. Mcmonb3zoBaHue
CTBOJIOBBIX KIJIETOK. TapretHas Ttepanus paka. 3D-OuouHxkeHepus s
pa3paboTku (yHAAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3JaHus
KOMIUIEKCHBIX TKaHEW COYeTaHWEM TEXHOJIOTUH TpEXMEPHOro OMONPUHTHUHTA U
ckaddosguHra 175 peiieHus 3a1a4 NepCcoOHAM3UPOBAHHON MEIUIUHBI.

Co3naHrue BEKTOPHBIX BAKIMH C IEJIbI0 0OecrieueHHs KOMOMHUPOBAHHOM
3amuThl 0T Bo3OyauTeneit OPBU, ycTtaHoBIeHHE MOJEKYISPHBIX MEXaHU3MOB
¢bynkunonupoBanusi PHK-conmepkamux  BUpPYcOB, BbI3BIBAIOIIMX — 0CO00
ornacHble 3a001€BaHUs YEJIOBEKA U JKUBOTHBIX.

JdeMoHCcTpanuu

Tabmuupr u  cxembl:  «Vcnonap3oBaHME ~ MHUKPOOPTraHM3MOB B
OPOMBILIJIEHHOM  IPOU3BOJCTBEY», «KierouHas wuHxkeHepus», «['eHHas
UHXEHEPUSD.

JlaboparopHnasi padora «/3yyeHue oObeKTOB OMOTEXHOJIOTUNY.

IIpakTnueckasi padora «llonyyeHrne MOJTOYHOKUCIBIX POLYKTOBY.

IKeKypeuss «bHOTEXHONMOTHS — BaKHEWIAs MPOU3BOAUTENbHASA CHUJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOICTRO)».

11 KJIACC

Tema 1.3apo:knenne U pasBUTHE BOJIONMOHHBIX NMPEACTABJICHUN B
OouoJiornu

OpomonronHas Teopus Y. JlapBuna. IIpeanocbulku BO3HUKHOBEHHMSI
napBuHu3Ma. JKusHb u HayuHas nesrenbHocTh Y. JlapBuHa.

JBvkyme cuibl  3Bosonuu  BuaoB 1o Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTh Pa3MHOXKEHUSI OPTraHU3MOB, HACJEACTBEHHAs M3MEHYUBOCTD,
O0opb0a 3a CyIleCTBOBAHKE, €CTECTBEHHBIM U UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunrerndeckor teopuu sBomtounu (CTD). HeitrpanbHas
Teopust dBoyoIMU. CoBpeMEHHass SBOJIOLMOHHAs OuoJorus. 3HaueHUe
ABOJIIOLIMOHHOM Teopuu B (HOPMHUPOBAHUM €CTECTBEHHO-HAYYHOW KapTUHbI
MUpa.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunueit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Krosbe, Y. Hapeun, C. C. UerBepukos, U. N. llImansraysen, k. Xonaeis, /.
K. benses.

Tabmuubr u cxembl: «Cucrema xuBoil npuponsl (mo K. JlunHero)y,
«JlectHuna sxuBbIX cymectB (o Jlamapky)», «MexaHusm (opmupoBaHus
npucnocoOyieHnit 'y pacteHudl U kuBOTHBIX (1o Jlamapky)», «Kapra-cxema
mapupyrta nyremectsus Y. [lapsuna», «Haxomku Y. [dapBuna», «Popmbl
O0oppObI  3a  cymectBoBaHue», «llopoasl ronybOei», «MHorooOpasue
KyJIbTYpHBIX (opMm KamycTb», «llopoabl noMamHuUX KUBOTHBIX», «Cxema
oOpazoBaHusi HOBbIX BHUIO0B (o Y. J[lapBuny)», «Cxema COOTHOIIEHUS
JBYDKYIIAX CHJT ABOIOIUNY, «OCHOBHBIC IMOJIOKEHUS CHHTETUYCCKONH TCOPUHU
HBOJIIOIIUNY.

Tema 2. MUKPOIBOJIIOLNS U €€ Pe3yJibTAThI

[lonynsauust Kak »3JieMEHTapHas eAuHuia sBojonud. CoBpeMeHHbIE
METOJIbl OIIEHKM T'E€HETUYECKOI0 pa3HooOpa3usi U CTPYKTYPhl MOIMYJISIUH.



N3menenue reHoOHIAa MONYJISALMH KaK SJIEMEHTApHOE HSBOJIIOIIMOHHOE
sBJIeHUE. 3aKOH reHeTnueckoro paBHosecus k. Xapau, B. Baitn6epra.

DneMeHTapHble (aKTOpbl (IBUKYILIKME CHIIbI) 3BOJIIONMHU. MyTallMOHHBIH
npouecc. KomOunatvBHas u3MeHYUBOCTh. JIpeild reHoB — chydaiiHble
HEHAIpaBJeHHbIE M3MEHEHMsSI 4YacTOT ajulelied B mnonyisauusx. Oddext
ocHoBarelns. Idpgexkm OymuLiouHo2o eopaviuika. CHudiCeHue 2eHemuyeckKo2o
pasnoobpazus: npudunsl u creocmeus. Ilpossenenue s¢ppexma opetigha 2eros 6
bonvuux u maneix nonyrayusx. Murpanuu. M3omsmus  MOMyJSIIAN:
reorpaduueckas (MpocTpaHCTBEHHAs), OMoJIorn4ecKkas (pernpoayKTUBHA).

EcrectBennbiii otbop — Hampabisitomuid (aktop 3Bororuu. Dopmbl
€CTECTBEHHOI0 O0TOOpa: JABWXKYLIUN, CTaOWIM3UPYIONIUHM, pa3pbIBalOLIUi
(mu3pynTuBHblii). [TonoBoit 0T60p. BO3HUKHOBEHHE U BOJIIOIHUS COIUAIBHOTO
MOBEJCHUS KUBOTHBIX.

[Ipucnoco0aeHHOCTh OPraHU3MOB Kak pe3yibTaT MHUKPOIBOJIOIUU.
Bo3HukHOBEHHE  TPUCHOCOOJIEHM Yy  OpraHu3MoB.  ApoMopdo3bl U
UANO0A 1N Tl UK. [Tpumepsi MPUCTIOCOOJICHUM y OpraHU3MOB:
Mopdonoruueckue, (GU3NOJIOTHYECKHE, OMOXHMHUUYECKHE, ITOBEJICHUECKHE.
OTHOCHUTENIBHOCTh MTPUCTIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepun u cTpykTypa. BumgooOpa3zoBaHue Kak pe3yibTaT
MUKPOABOMIOIMHU. M3o0msiius — kintodeBoit paktop BumooOpazoBanus. Ilytu u
CIIOCOOBI BUJI000pa30BaHUS: aJUIONIaTPUUYECKOe (reorpaduueckoe),
CUMIIATPUYECKOE  (IKOJIOTMYECKOE), «MTHOBEHHOE»  (TIOJUILIONIU3AIMS,
rudpuauzanus). JuTenbHOCTh YBOIIOIMOHHBIX MPOIECCOB.

Mexanu3mbl (HOpMUPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Pons »BomonmoHHOW OWONOrMU B pa3palOTKe HAYYHBIX METOJOB
coxpaHeHusi OnopazHooOpa3usa. MHUKPOIBOIIOLUS M KOIBOJIIOLHUS Mapa3uTOB U
X Xo03sieB. MexaHu3mbl (HOPMHUPOBAHMSI YCTOMYMBOCTU K AHTHUOMOTHKAM U
Croco0Obl OOPHOBI ¢ HEH.

JdeMoHcTpanuu

IToptpetsl: C. C. UerBepukos, 3. Malip.

Tabmuupbr 1 cxeMbl: «MyTanmoHHass U3MEHUUBOCTHY, «llomynsiuronHas
CTpyKTypa BuzIa», «Cxema mposiBneHusi 3akoHa Xapau—BaiinOepray,
«/IBHOKyIIME CHJIBI  3BOJIIOLMHY», «DKOJOTMYECKas W30JSUUA MOMYJISIUN
ceBaHCKoU (openny, «I'eorpaduueckass 30U JTUCTBEHHUIIBI CUOUPCKON U
JIMCTBEHHHUILIBI aypcKoily, «IlomynsiiimoHHbIe BOJHBI YUCIEHHOCTH XUITHUKOB
u KepTB», «CxeMa JeUCTBUSA €CTECTBEHHOro oTOopa», «Popmbl O0OpHOBI 3a
cylectBoBanue», «WHaycTpuanbHblii MenaHuzm», <«KuBble HCKomaembiey,
«ITokpoBHUTENbCTBEHHAS] OKpacKa >KMBOTHBIX», «llpemynpexparomias okpacka
KUBOTHBIX»,  «Duzmonornueckue  agantauum»,  «lIpucnocodieHHOCTh
OpraHu3MOB U €€ OTHOCUTENBLHOCTHY, «Kputepuu Buaa», «BUAbI-TBOMHUKNY,
«Ctpyktypa BHUAa B npupoae», «CrnocoObl  BHUI000pa3zoBaHUAY,
«I"eorpacuueckoe BUI000pa3oBaHue TpEX BUJIOB JaHABIIEH,
«IKOJOTMYECKOE BUA000Opa30BaHUE BUAOB CUHULY, «[lonummonasl pacTeHuin»,
«KamycTHOo-peieuHbIil THOpUIY.

O6opynoBanue: repOapuu pacTeHUN, KOJUJIEKIIMM HACEKOMbIX, Yyuesa
OTUI] U 3BEpel C MpUMEpamMHu pa3IWYHBbIX MPUCIOCOOJEHUHN, yydena MTULl U
3Bepeil pa3HbIX BUJOB, repOapuu pacTeHU OJM3KUX BHJIOB, 0OPA30BABIINXCS
Pa3JIMYHBIMU CTIOCOOAMH.

JlaGopaTtopnasi padora «BbIsIBIIEHME M3MEHYMBOCTH y OCOOEH OJIHOTO
BUJIA».



Jlabopatopnass paGora «lIpucrnocoOneHus OpraHu3MOB U  HX
OTHOCHUTEJIbHAS 1[EJIECO00PAZHOCTHY.

JlaGopaTtopnasi pabora «CpaBHEHHE BHUJOB MO MOP(HOIOTHUUYECKOMY
KPUTEPUIO.

Tema 3. Makpo3BoJIIOLNS U €€ pe3yJibTAThI

Meroabl u3yuyeHUs Makpol3BoJolMU. [laneoHTONIOrMYEeCKHE METObI
u3ydeHus: sBosonuu. Ilepexomubie (GopMbl M (UIOTEHETUYECKUE PSIIbI
OpraHU3MOB.

buoreorpaduueckue meToqbl u3ydeHus: sBontonuu. CpaBHeHUE (IOpPHI U
(dayHbl MaTepuUKOB M OCTPOBOB. buoreorpadguueckue odbsactu 3emin. Bupbi-
SHAEMUKU U PEIIUKTHI.

OMOpHOJIOTUYECKME W CPAaBHUTEIBHO-MOP(OJOTUUECKHE  METO/IbI
U3YYEHHUS! SBONIOLMHU. ['eHeTHYecKkue MeXaHU3Mbl SBOJIOLMU OHTOTEHE3a U
MOSIBJICHUSI DBOJIIOLIMOHHBIX HOBHIECTB. ['OMOJOTMYHBIE W aHAJIOTMYHbIE
opranbl. PynuMeHTapHbie Opranbl U aTaBU3Mbl. MoOJIEKYISIpPHO-T€HETHYECKUE,
OMOXMMHUYECKHE M  MaTeMaTH4YeCKHE METOJIbl  HU3YYEHHUS  HBOJIIOIUU.
['omonoruynsie reHbl. COBpeMEHHbIE METO/IbI OCTPOCHUS (DUIOTEHETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTallMH U 3BOJIOIMS FTEHOMOB.

OO6mue 3akoHOMEpHOCTH (TIpaBWJIa) DABOJOUMH. [lpunyun cmeHwvl

@DyHKYUL. HeoGpaTtumocTs DBOJIIOLHAH. AnantuBHas paauanus.
HepaBHOMEPHOCTH TEMITOB 3BOJIOLIUH.
JdeMoHcTpanuu
[Toptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkenb.
Taomuiel U CXEMBI: «PunoreHeTHYECKU psn JIOILIAJIN,

«ApxeonTepukcy, «3Bepo3yoObie diepb», «Crerouedans», «PUHUOPUTHD,
«CeMeHHbIE TanopoTHUKWY», «buoreorpaduueckue 30HbI 3eminy», «lpeid
KOHTUHEHTOBY», «PenukTel», «HavanbHble cTagiuu SMOPHUOHAILHOTO Pa3BUTHUS
ITO3BOHOYHBIX JKUBOTHBIX», «l['OMOJIOTMYHBIE W aHAJOTUYHBIE OPTaHbDY,
«PynuMeHTb», «ATaBU3MBDY, «XpOMOCOMHBIE HAOOphl YE€JIOBEKa U
muMnan3e», «l'JaBHbIe HaIpaBieHUsl ABOIIOUUNY, «OOIIMe 3aKOHOMEPHOCTH
HBOJIIOIIUNY.

O6opynoBanue: KOJUIEKLIHUU, TepOapuu, MYJSDKM HCKOMAEMbIX OCTAaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB
Y aTaBU3MOB, KOJUIEKIIMN HACEKOMBIX.

Tema 4. IIpoucxo:kaenne u pa3BuTHe *KU3HUA HA 3emule

Hayunble rUnoressl MPOMCXOXKACHUS KU3HUM Ha 3emie. AOuUOreHe3 u
naHcrepmus.  [loHaydyHble  TPEACTABICHUS O  3apPOXKICHUU  KU3HH
(kpearmonu3M). ['wnore3a MNOCTOSHHOIO CaMO3apOXKIACHUS KU3HHM U €€
onpoBepkeHue onsitaMu  ®. Pemm, JI. Cnammanuanum, JI. Ilactepa.
[IpoucxoxaeHne >Ku3Hu U aCTPOOHOIIOTHUS.

OcHOBHBIE ~ JTambl  HEOPraHWYecKou  sBosronuu.  IlnanerapHas
(reonoruyeckasi) 3BOJIOLMS. XUMUYECKas HBOJIONUS. AOUOTEHHBIA CHHTE3
OpraHmyeckux BemecTB u3 Heopranmueckux. Onbir C. Mumnepa u I'. FOpu.
O6pazoBanue mnosmMepoB u3 MoHomepoB. KoarepBatHas rumorte3a A. .
Omnapuna, rumnoreza IMepBudHoro OynboHa JIk. XosjaeiiHa, TeHETHYeCcKas
runoteza . Ménnepa. Pu6o3umbl (T. Yek) m rumore3a «mupa PHK» V.
['un6epra. ®opmupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKIETKHU.

Uctopusa 3emnnm u Metonpl €€ u3ydeHus. VIckomaemble OpraHMYecKue
octatku. ['eoxpoHonorus u e€ wmeToApl. OTHOCUTENbHAs U aOCOJIIOTHas
reoXpoHoJsiorus. ['eoXpoHoIorndyecKkas mKaja: 30Hbl, 3pbl, IEPUOIbI, TOXU.



HauanbHble 3Tanbl opranudeckor 3Bosironuu. [losBieHue u 3BOJIIOLUSA
NEPBBIX KJIETOK. DBOJIOLMS MeTaboau3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MHUKpPOOHbIE OHMOIUIEHKM KakK aHaJor TMEpBbIX Ha 3emie
coobuiecTB. CTpoMaToiauThl. [IpokaprOThI U 3yKapUOTHI.

[Tpoucxoxnenue AYKapHOT (cumbuorenes). DBOJIIOIIMOHHOE
IPOUCXOKIAECHUE BUPYCOB. [IpOMCXOXKIEHUE MHOTOKJIETOYHBIX OPraHU3MOB.
B0O3HUKHOBEHHE OCHOBHBIX IPYIIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE ATarbl HBOIIONUU BBICIIUX pacTeHUuid. OCHOBHBIE apOMOP(O3bI
pactenud. Bpixon pactenud Ha cymry. [losiBieHue CHOpOBBIX PACTEHUH H
3aBoeBaHME UMHU cymd. CeMeHHble pacTeHus. lIponcxokneHrne HBETKOBBIX
pacCTEHUM.

OcHOBHBIE ATallbl BOJIOLUUU KUBOTHOTO MUpa. OCHOBHbIE apoMOP(O3bI
KUBOTHBIX. Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX
tunoB. IlepBeie  XOpaoBbIe KUBOTHbIE. JKW3HP B BOJE. OBOJIIOLUSA
Mo3BOHOUYHBIX. [Ipoucxoxaenne ampuobuii u pentunuid. [IpoucxoxaeHue
MiekonuTamux u nrtul. [lpuHnun kimodyeBoro apomopdoza. OcBoeHue
0€eCr03BOHOYHBIMU ¥ TTO3BOHOUYHBIMU KUBOTHBIMH CYIIIH.

Pa3BuTne xu3HM Ha 3emiie MO 3paM U NEpUoAaM: apxeu, MpoTepO30i,
nmajgeo30l, Me3030H, KaiHo30uM. OOImas XapakTepucThKa KiuMara W
reoJIOTMYECKUX TporeccoB. [losiBneHrne u pacuBeT XapaKTEPHBIX OPTraHU3MOB.
VYriieobpa3oBaHue: €ro yclIoBUA U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHHUSI — 3KOJOTHYECKHUE KPU3UCHI Ipouutoro. [Ipuunnsl
U CIIEJICTBUSI MAacCOBBIX BbIMUpaHU. COBPEMEHHBIM HKOJOTHMYECKUU KPHU3HC,
ero ocooennoctu. [Ipobiema coxpanenust OuopazHooOpasusi Ha 3emiie.

CoBpeMeHHas cucTemMa opraHudeckoro Mupa. [IpunHiune! kinaccupukamm
oprann3MoB. OCHOBHBIE CUCTEMATHUYECKUE IPYIIIbI OPTAHU3MOB.

JdeMoHCcTpanuu

IToptpetsl: @. Pequ, JI. Cnamnanuanum, JI. ITactep, . . Meunukos, A.
N. Onapun, Ix. Xongein, I'. Mémnep, C. Muuiep, I'. FOpu.

Ta6muier u cxemsl: «Cxema omnbita @. Penny», «Cxema omnbita JI. [lacTepa
0 M3YYEHHIO CaMO3apoXKIeHus xu3Hu», «Cxema ombita C. Mwmuiepa, I
IOpu», «IJtanel HEOpraHMYECKON 3BOJIIOLUNY, «I €0XpOHOIOrnYecKas IIKajiay,
«HauvanpHble 9Tanbl OpraHuyecko sBomtouum», «Cxema 00pa3oBaHUs
AyKapuoT MyTéM cumOuoreHesza», «Cucrema *uUBOH NpUpoabl», «CTpoeHue
BUpyca», «Apomopdo3bl pacreHui», «PuHnopuTh», «OIHOKIECTOYHbIE
BOJOpOCIN», «MHOrOKIETOYHbIE BoAopocan», «Mxm», «llanopoTHUKNY,
«l'onocemennble pacteHus», «OpraHbl LBETKOBBIX pacTeHHi», «(Cxema
Pa3BUTHUSL KUBOTHOTO MHpa», «ApoMopdo3bl KUBOTHBIX», «lIpocTeime»,
«Kumeunononoctueiey, «lIlnockue wyepBu», «Unenucronorue», «PoiObD,
«3emHoBOAHBIEY, «lIpecMmbikarommecs», «lItuupy, «Mnuekonuraromue,
«Pa3BUTHE XU3HU B apXEUCKOU dpe», «Pa3BuTue XU3HU B MPOTEPO3OMCKOMN
ape», «PaszBurthe KM3HM B MAJICO30MCKOM d3pe», «Pa3BuTue XKU3HU B
ME3030MCKOM 3pe», «Pa3BuTHE XKU3HM B KaWHO30MCKOM 3pey», «CoBpeMEHHas
CUCTEMA OPraHUYECKOTO MUPAY.

O6opynoBanue: repOapul pPAcTeHHM PA3NMUYHBIX OTIEIOB, KOJUICKIIUH
HAaCEKOMBIX, BIJIAXKHBIE MpenapaTbl JKUBOTHBIX, PAaKOBUHBI MOJUIKOCKOB,
KOJUIEKLIMM MTIJIOKOYKHX, CKEJIEThl IMO3BOHOYHBIX YKMBOTHBIX, Yyyesa ITHI] U
3BEpEN, KOJUIEKIIMM OKaMEHEJIOCTEHM, TMOJIE3HBIX HMCKOMAEMbIX, MYJISIKHU
OpPraHUYECKUX OCTATKOB OPTaHU3MOB.



Bupryansnasa JgalGopatopHasi padora «MoaenupoBaHUE OIBITOB
Mumnepa—tOpu 1o  u3ydeHUI0O aOMOT€HHOrO0 CHHTE€3a  OpraHUYeCcKHX
COCIMHEHUN B IEPBUYHON aTMOchepey.

JlaGopaTtopHasi padora «/3ydyeHre M ONMCaHHUE HMCKOIAEMbIX OCTAaTKOB
IPEBHUX OPTaHU3MOB.

IIpakTnueckasi padora «l3yueHue ocoOCHHOCTEH CTpOEHHUS pPacCTEHUU
Pa3HBIX OTAEIIOBY.

IIpakTnueckast  padora  «l3yueHue  0OCOOEHHOCTEH  CTpPOCHUS
MIO3BOHOYHBIX JKUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eja0BeKa — AHTPOMOIeHe3

Paznensl u 3aqaun aHTPONOIOTHU. METOIBI aHTPOTOJIOTHH.

CraHoBi€eHUE NPEICTABICHUIN O MPOUCXO0XKICHUH YeJ0oBeKa. Pemrnosusie
B033peHusA. COBPEMEHHbBIE HAYYHBIE TEOPHH.

CxoncTtBO 4enmoBeKa € KMBOTHBIMU. (CHCTEMAaTHYECKOE MOJIOKEHUE
yenoBeka. CBHUIIETENIBCTBA CXOJICTBA YEJIOBEKA C KUBOTHBIMU: CPaBHUTEJIBHO-
MOP(OIOTHYECKHE, AMOPHOJIOTHYECKHE, (hU3M0I0r0-OMOXMMHYECKHE,
noBeneHueckrue. OTauuus 4YenoBeKa OT JKUBOTHBIX. [IpAMOXOXKIEHHE U
KOMIUIEKC CBSI3aHHBIX C HUM IMPU3HAKOB. PazBuTHE TOJOBHOIO MO3ra U BTOPOH
CUTHAJIBHOMN CHUCTEMBI.

JBwxynme  cuwibl  (hakTopel) — aHTPOIOTEeHe3a:  OMOJIOTHYECKHE,
coupayibHble. COOTHOIIEHHE OHOJIOTMYECKMX U COLUaIbHBIX (DaKTOPOB B

aHTPOTIOTEHE3E.
OCHOBHBIE CTa U aHTPOIIOTeHEe3a. PaHHNE yenoBekooOpa3Hbie 00€3bsHBI
(IpOKOHCYJIBI) W paHHHWE TOHTHABI — OOIMEe MPEeaKH YEIOBEKOOOpPa3HbIX

00e3bsiH U JroAed. ABCTpPaJONMUTEKH — JIBYHOTHE Npenku mrojei. Yenosek
YMEJIbIM, MEPBBIE U3TOTOBJIEHUS OPYIUM Tpyla. UenoBEeK NPAMOXOAAIINN U
MepBbIA BBIXOJ Jtojaei 3a mpenensl Adpuxu. YUenoBek reiaenbOeprckuii —
oOIIui MpeAoK HeaHAEePTaTbCKOro YeJOBEKa M YelloBeKa pasyMHOro. Yenosek
HEAHJIEPTAJIbCKUN KaK BHUJ JIFOJEW XOJIOMHOTO KinMmara. YesoBEeK pa3yMHBIN
COBPEMEHHOTO THIIA, JCHHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTUHEHTOB 3a
npeneinamu Adpuku. [Taneoreneruka u najcoreHOMHUKA.

DBOJIIOLIMSI COBPEMEHHOTO YesioBeKa. ECTeCTBEHHbIN 0TOOP B MOMYISIUAX
yesoBeka. MyTaluuoHHbIN nponecc U noauMopdusm. TlonynsiimoHHble BOJIHBI,
Ipeid reHoB, Murpaius u «3QGeKT OCHOBATENS» B MOMYJISALUIX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckue pacel. [loHstue o pace. bosnblime pachel: €BpOINEOUIHAS
(eBpasuiickasi), aBCTpajO-HErpoujHasi (SPKBaTOpUalbHAsA), MOHTOJIOMIHAS
(a3uarcko-aMmepuKkaHckasi). Bpemsi u myTu pacceneHusi 4yeloBeKa MO IJIaHETe.
EnuHacTBO yenoBeweckux pac. HaydyHas HECOCTOSATENBbHOCTH — pacu3Ma.
[Ipucnoco0aeHHOCTh YeNOBEKa K pPa3HbIM YCIOBUAM OKpPYXAIOWIEH Cpeabl.
Bmusnue reorpaduyeckoid cpenpl u apeida reHOB Ha MOPQOJIOTHIO U
(hU3MOJIOTHIO YEJIOBEKA.

MexaucuuruinHapHble  MeToJbl B (usnueckol  (OMOJIOTHYECKOM)
AHTPOMOJIOTUU.  DBOJIIOIMOHHAST ~ AQHTPOMOJIOTHSL W NAJICOAHTPOIIOJIOTHS
YEJI0BEYECKHX MOMYISUNUNA. buoconuanbHble nCCae0BaHNs IPUPOIbI YEIOBEKA.
HccnepoBanue K03BOMIOMUN OMOIOTHYECKOTO U COLIMAIBHOTO B YETIOBEKE.

JdeMoHcTpanuu

[Toprpetsr: Y. HdapBun, JI. JIuku, 4. . Porunackui, M. M. I'epacumos.

Tabmuiet u  cxeMbl: «MeToabl aHTpomoJioruu», «l[0JI0OBHONW MO3T
yesnoBekay, «UYenoBekooOpasHble 00€3bsiHb», «CKeNeT YejIoBeKa M CKeJleT
IUMIIaH3e», «PyquMeHThl U aTaBU3MbI», «JIBHXKyIIUME CUIIBI aHTPOIIOTEHE3a»,



«OBOJIIOIIMOHHOE JPEBO YEIIOBEKa», «ABCTPAJIONUTEK», «YUETOBEK YMEIbIN»,
«Yenosek mpAMOXOmAIIMIN», «JleHHMCOBCKUM 4enoBek» «HeaHmepTranblbi»,
«KpomanboHLBY, «lIpeakn yenoBekay, «ITanbl IBOIIOLUNA YEIIOBEKay», «Packl
YEIOBEKA.

O6opynoBanue: MYyJSDKM OKaMEHEJIOCTeW, MNpPeIMETOB MaTepuaIbHOM
KyJIbTYypbl TPEAKOB uYeloBeKa, penpoaykiuu (portorpadun) KapTUH C
MU(OJIOTMYECKUMU U OUOJIEHCKMMHU CHOKETaMHM TMPOUCXOXKICHUS YEJIOBEKa,
¢doTorpadum HAXOJOK HCKOMAEMBIX OCTATKOB YeEJIOBEKAa, CKENET 4YeJIOBEKa,
MOJENb YEpena 4YelOBEeKa M Yeperna IIMMIIaH3€, MOJEIb KUCTH 4YeJOBEKa M
KMCTH IIMMITIaH3€, MOJEIN TOPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3ydyenue ocoOeHHOCTEH CTpOEHHUSI CKeleTa
YEJI0BEKA, CBA3AHHBIX C MPSIMOXO0KICHUEM).

IIpakTnueckass padora «/3yueHue SKOJOTMYECKHX  afarTalui
YEJIOBEKAY.

Tema 6. JDkosi0orMsi — HayKa 0 B3aMMOOTHOUIEHUAX OPraHU3MOB H
HAIOPraHM3MEHHbIX CHCTEM € OKPY/KAKLIEeH cpeaou

3apokneHre W pa3BuTue dkojiornu B Tpyaax A. I'ymbGonbara, K. @.
Pynee, H. A. CeBepuioBa, 3. I'ekkens, A. Tencnu, B. H. Cykauéna. Paznensl u
3a1a4u 3K0JIoruu. CBs3b DKOJOTUH C IPYTUMU HAyKAMHU.

Mertoabl 3kosoruu. IloneBbie HaOMIOAEHUSA. DKCIIEPUMEHTHI B 3KOJIOTHHU:
npupoAHble M JabopaTopHble. MojaenupoBaHue B 3KOJIOTMUM. MOHUTOPUHT
OKpY’KaroIel cpe/ibl: JIOKaIbHbIN, pETUOHATILHBIN U T100aIbHBIH.

3HaYeHUE DKOJIOTMYECKUX 3HAHUW M1 YEJIOBEKA. OKOJIOTHYECKOE
MHUPOBO33PEHUE KaK OCHOBA CBA3EM yeaoBeyecTBa ¢ npuponon. DopMupoBanue
AKOJIOTHYECKOM KYJIBTYpPbI U 3KOJIOTMYECKON IPAMOTHOCTH HACEIECHUS.

JdeMoHcTpanuu

[Toptpetri: A. I'ymGoabaT, K. ®@. Pynbe, H. A. Ceepuios, O. ['ekkens, A.
Tenciu, B. H. Cykaués.

Tabnuubr u cxembl: «Pa3nensl sxonoruny, «MeTtonbl 3koorun», «Cxema
MOHUTOPHUHIA OKPYKAKOLIEN CPEIBI».

JlaGopaTtopnass  pabdora  «M3ydyeHWe  METONOB  DKOJOTMYECKHUX
HUCCIIEJOBAHUI.

Tema 7. Opranusmsl 4 cpeaa OOUTAHUA

Okosornueckre  (QakTopbl M 3aKOHOMEPHOCTH WX  JICUCTBHUSL.
Kiaccudukanust skojsorudeckux (HakTopoB: aOHOTHYECKHE, OUOTHYECKHE,
anTpornoresusie. O0IIKMe 3aKOHOMEPHOCTHU JEHCTBUS SKOJOTUYECKUX (DaKTOPOB.
[IpaBmwio wmunumyma (K. Ilnopenrens, 0. JIubux). TonepaHTHOCTS.
OBpPUOMOHTHBIE U CTCHOOMOHTHBIC OPTaHU3MBI.

Ab6uotnueckue ¢akrtopsl. CBeT Kak sKojoruyeckuit Qaxrop. JleicTBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CIEKTPA HA OPTaHU3MbL. DKOJOTUYECKUE TPYIIbI
pPaCTeHMM M >KMBOTHBIX IO OTHOLIEHHIO K cBeTy. CurHanbHas pojb CBETA.
doTonepruoIn3m.

Temneparypa kak skojornueckuii Qakrop. JleiicTBue temmepaTypbl Ha
opranu3Mbl. [[OMKUIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3MbL. JBPUTEPMHbBIC
U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak skojoruueckuit (axrop. IIpucmnocobneHus pacTeHul K
noJJIep>KaHui0 BoJHOro Oantanca. Knaccudukaiust pacTeHuid o OTHOILIEHUIO K
Boze. [IpucrnocoOneHus )KUBOTHBIX K MU3MEHEHHUIO BOJHOTO PEKUMA.

Cpenbl oOUTaHMsI OPraHU3MOB: BOJHAS, HA3€MHO-BO3AYIIIHAs, TTOYBEHHAS,
rIyOMHHAasT TMOJIOYBEHHAsl, BHYTpUOpraHusmMeHHas. DuUnko-xuMH4ecKue



0COOEHHOCTH cpell oOuTaHusi opraHu3moB. [IpucmnocobiieHus OpraHu3MoB K
KW3HU B Pa3HbIX Cpeaax.

buonornueckne put™mbl. BHemHne u BHyTpeHHHE pUTMbL. CyTOUHBIE U
roJinyHbie pUTMbL. [Iprcrnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM
YCJIOBUH JKU3HHU.

XKuznennsie Gopmbl opranusmoB. [loHsTHe o Ku3HEHHOU (opme.
XKuszHeHHsle QopMbl pacTeHHil: JEpeBbs, KYCTapHUKHU, KYCTapHUYKH,
MHOTOJIETHHE TpaBbl, OJHOJETHUE TpaBbl. JKuW3HEHHBbIE (POPMBI >KHUBOTHBIX:
TUAPOOUOHTHI, T€0OMOHTHI, a’dpOOUOHTHI. OCOOEHHOCTH CTpOeHUs U obOpasa
KU3HU.

buotnueckue  daktopel. Buubl < OMOTHYECKHMX  B3aMMOJICHCTBUIA:
KOHKYPEHIUSI, XHUIIHUYECTBO, CUMOMO3 u ero ¢opwmel. [lapazutusm,
KOOTMepalusi, MyTyain3M, KOMMEHCAIIM3M (KBAPTUPAHTCTBO, HAXJICOHUUECTBO).
Herpoduueckue B3ammopeicTBusi (Tonuueckue, (opuyeckue, padpudeckue).
3HaueHre OMOTUYECKUX B3aMMOJICUCTBHM NJIsi CYIIECTBOBAaHUS OPTraHU3MOB B
cpene ooutanus. [[puHINIT KOHKYPEHTHOTO UCKITIOUEHUS.

JdeMoHcTpanuu

Tabmuubl u cxembl: «OKkojorudyeckue (QaxTopb», «CBETOBOM CHEKTP»,
«JKOJIOTUYECKHE  TPYNIbl  KMUBOTHBIX 11O  OTHOUIEHUIO K  CBETY»,
«TennokpoBHbIE KUBOTHBICY, «XO0JIOMHOKPOBHBIE YKUBOTHBICY,
«Dusznonornueckue aganTaiuy >KUBOTHBIX», «Cpeabpl 0OMTaHUsI OPraHU3MOBY,
«buonorunueckue putmbly, «KusHeHHble GOpMBI pacTeHui», <« KU3HEHHbIE
(OpMBI )KMBOTHBIX», «IKOCUCTEMA IIMPOKOJIUCTBEHHOIO Jiecay, « IKOCUCTEMA
XBOMHOro Jseca», «llenm mnuranus», «XumHU4YEeCTBO», «llapazutuzmy»,
«Konkypenmus», «Cumouosy», «Kommencanuzmy.

O6opynoBanue: repbapud pacTEHUN U KMBOTHBIX, MPUCIIOCOOJEHHBIX K
BJIMSIHUIO PA3JIMYHBIX HKOJIOTMYECKUX (PaKTOpOB, repOapuu CBETOJIFOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIIMBBIX PACTEHUH, CBETOJIIOOUBBIC, TEHEIIOOMBBIE U
TEHEBBIHOC/IMBBIE ~ KOMHATHBbIE  pacTeHus, Tepbdapuu U  KOJUIEKUUHU
TETUIOIIOOUBBIX, 3UMOCTOMKHUX, MOPO30YCTOMYMBBLIX pACTCHUM, yydesa MTHUI] U
3Bepel, repOapuu pacTeHui, OTHOCAIMXCS K rurpoduraM, kKcepodurtam,
Me30(uTaM, KOMHATHBIE DPACTEHMsS] AAHHBIX TPYII, KOJUIEKIUU >KUBOTHBIX,
OOMTAIOIIMX B Pa3HBIX Cpelax, repOapuu M KOJIJIEKIIMU PACTCHUIN U KUBOTHBIX,
00J1aJafoIMX YepTaMH MPUCTIOCOOJEHHOCTH K CE30HHBIM U3MEHEHUSAM YCIIOBHIMA
KU3HU, TepOapUU U KOJUICKIIMU PACTEHUN U )KMBOTHBIX PA3IUYHBIX KU3HEHHBIX
dhopM, KOJIJIEKIIMM KWUBOTHBIX, YYAaCTBYIOIIUX B Pa3IUYHBIX OMOTHUYECKUX
B3aUMOJIEUCTBUSIX.

JlaGopaTopnasi padora «BbIsBIeHHE NPUCIIOCOOTICHUN OpPraHU3MOB K
BJIMSIHUIO CBETA.

JlaGopaTopnasi padora «BbIsBlIeHHE NPUCIIOCOOTICHUN OPraHU3MOB K
BJIMSIHUIO TEMIIEPATYPBD».

JlaGopaTopHasi pab6ora «AHAaTOMHYECKHE OCOOCHHOCTH pPAcCTEHUM U3
Pa3HbIX MECT OOUTaAHUS».

Tema 8. Ixos10rvsi BUAOB M MOMYJIS LU

OKOJIOTUYECKUE  XAPAKTEPUCTUKM  momyjsauuu.  llomymamus — kak
Oounonoruueckasi cuctema. Pojiib HEOTHOPOJHOCTH Cpelibl, (PU3NUECKUX OapbepoB
U O0COOEHHOCTEel OMOJOrMM BHUJIOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOMN
CTPYKTypbl nonyJyiaiui. OCHOBHBIE NOKA3aTENW NOMYJSLMUHU: YHCIEHHOCTD,
IJIOTHOCTh, BO3PACTHASI U IOJIOBAasi CTPYKTYpPa, POKIAAEMOCTb, IMPUPOCT, TEMI
poCTa, CMEPTHOCTh, MUTPALIHSL.



Dkonoruyeckass — CTpykrypa  nomyisuud.  OneHka — YUCJIEHHOCTHU
nonyJisiuuu. JlnHaMuka monyJisiuuv U €€ peryisiusa. bUOTUYEeCKUN MOTEHIMAI
nonyyanuu. MojenupoBaHue JAUMHAMUKW —nomyisuud.  KpuBelie  pocta
YUCJIEHHOCTU TnonyJauu. KpuBble BbDKMBaHUA. Peryidnus 4uCIEHHOCTH
MOMYJISIUUNA: poJib (PAKTOPOB, 3aBUCAIIMX M HE 3aBUCSIIUX OT IUJIOTHOCTH.
DKOJIOTHYECKHUE CTpaTeruu BU0B (- u K-cTparterun).

[TonsTre 00 3konoruyeckoit Huiie Buaa. Mectooduranue. MHOromepHas
Mozenb dKkojoruueckor Humum JIx.M. XarumHcoHa. PazMepbl 3KOJIOTMYECKOU
HuM. [loTeHnnanbpHas U peanu30BaHHAs HULLIN.

Bupa xak cucrema nomyiAnuil. Apeanbsl BUAOB. Buabsl U X KU3HECHHBIC
CTpaTEruu. JKOJIOTMYECKUE SKBUBAJIEHTHI.

3aKOHOMEpPHOCTU IOBEICHUS M MUTpaluid XUBOTHBIX. bHojornueckue
WHBA3UH 4yKEPOJHBIX BUIOB.

JdeMoHcTpanuu

[Toptper: [Ixx. Y. XaTYnHCOH.

Tabmuubl U cxembl: «IKOJOTMYECKUE XapPaKTEPUCTUKU TOIMYIISIUN,
«IIpocTpancTBEeHHass CTpyKTypa momyiasuun», «Bo3pacTHble NUpaMuUIbI
nonyyanumn», «CKOpOCTh 3acelIeHHs] IOBEPXHOCTH 3EMJIM  Pa3IMYHbIMU
opranuzmMammn», «Mogeinb 3kosorndeckon Humu k. M. XaTyuHcoHay.

O6opynoBanue: repdbapuu pacTeHUH, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTtopuasi padora «llpucrocoOiieHuss ceMssH pacTeHud K
PaCCEIICHUIO.

Tema 9. IKo10rus CO00IECTB. IKOJIOTHIECCKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoreHo3 u ero crpykrypa. CBs3U MEXIy
OpraHu3Mamu B OMOLIEHO3E.

Okocuctema kak oTkpbiTas cucreMa (A. [Ix. Tencnu). OyHKIMOHATIBHBIE
OJIOKM OpPraHM3MOB B SKOCHCTEME: MPOAYLEHTbI, KOHCYMEHTbI, PEAYLIEHTBHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetu. AOUOTHYECKHE OJIOKH
skocucTeM. [louBbl M Wbl B 3KOocHcTeEMax. KpyroBopoT BelIECTB U NOTOK
SHEPIrUM B SKOCUCTEME.

OcHOBHBIE  MOKa3aTeld JKOCHCTEMBbI. buomacca ©  IPOAYKIUSL.
DKOJIOTMYECKHE MUPAMU/IBI Uncell, OMOMACChl U SHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpouixu. @uyxmyayuu.
HamnpaBneHnHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKiieccuu. [lepBuuHbie u
BTOPUYHBIE CYKIECCHUM W WX NPUYHUHBL. AHTPONOTEHHBbIE BO3IECHUCTBHUS Ha
cykueccuu. KmnumakcHoe cooOmiectBo. buopazHooOpaszue U MOJHOTA
KpYTrOBOPOTa BEILIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpuposiHbIE 3KOCUCTEMBI. JIKOCUCHEMbL 03€D U PeK. IKOCUCmeMbl Mopell
U 0Kearos. JKocucmemvl myHOp, 1ecos, cmeneti, NyCmvlHb.

AHTpOIIOTEHHBIE AKOCHUCTEMBI. ArposkocucTeMa. ArporneHos3. Pazmuuus
MEXKy aHTPOIIOTEHHBIMU U MPUPOAHBIMHU YKOCUCTEMAMU.

Ypboskocucrembl. OCHOBHBbIE KOMIOHEHTHI ypOo3kocucteMm. ['opomackas
¢bnopa u ¢dayna. CunanTponuzauus ropojickoi (ayHbsl. buonormueckoe u
X035IMCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTHU dbopmupoBaHUs OCHOBHBIX B3aMMO/JICHCTBUI
OpraHu3MoOB B J3Kocuctemax. Poav kackaonoeo sghgexma u  6udos-
20uguramopos (Knouesvix 6u0o8) 6 GyHKyuonuposaruu sxocucmem. Ilepenoc
DHEPrUM U BEHIECTB MEXKAY CMEXHBIMU SKOCHCTEMAMH. Y CTOMYHMBOCTH
OpPraHW3MOB, TMOIYJISUUA M OKOCHCTEM B YCIOBHUSIX €CTECTBEHHBIX H
AHTPOIIOTEHHBIX BO3AECHCTBUM.



Mexanusmul  6030eticmeuss  3a2pA3HeHUll  pA3HBIX  MUNO8  HA
CyOOpP2aHUZMEHHOM, OP2AHUBMEHHOM, NONVIAYUOHHOM U  IKOCUCTNEMHOM
VPOBHAX,  OCHOBbl  IKOJOSUYECKO20  HOPMUPOBAHUS  AHMPONO2EHHO20
8o30eticmeus. MeTo0I0orusl MOHUTOPUHIAa €CTECTBEHHBIX U aHTPOIIOT€HHBIX
HKOCHUCTEM.

JdeMoHcTpanuu

[Toptper: A. JIx. Tencnu.

Tabmuupr u  cxembl: «CTpykTypa  OHolleHO3a», «DKocHCTeMa
IUPOKOJIUCTBEHHOTO necay, «JkrocucreMa XBOWHOTO Jecay,
«DyHKIIMOHANIBHBIE TPYIIBl OpPraHu3MOB B 3kocucteme», «KpyroBopot
BEIIECTB B OJKocucTeMe», «llenmu mutanus (mactOMIHAs, JIETPUTHAS)Y,
«IKoJornYecKas nupaMuja 4ucein», «IKOJIorHuecKas mupamuaa 0uomacch,
«JKojoruyeckas nupamujaa 3Heprum», «OOpazoBanue Oonota», «llepBuunas
cykueccus», «BoccraHoBiieHHe Jeca mocie Mokapa», «IDKOCHCTEMa 03epay,
«ArporieHo3», «KpyroBopoT BemecTB M TOTOK JSHEPTHH B arpoIeHO3e»,
«IIpumepsl ypOoOIKOCHCTEM.

OopynoBaHue: repOapuu pacTEeHUM, KOJUIEKIMM HACEKOMBIX, 4Yydelsa
OTHUI U 3Beped, repObapuu KyJIbTYpPHBIX U JIUKOPACTYIIUX PACTeHUH, aKkBapuyM
KaK MOJIENIb YKOCUCTEMBI.

IIpakTuyeckas padora «3ydyenue u onvcanue ypOOIKOCUCTEMBI.

JlabopaTropnasi paGora «/3ydyenue pazHOOOpa3usi MEJNKUX MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX).

IKCKypeusi «IKCKypcusi B THUIHMYHBIA OuoreoneHo3 (B ayOpasy,
Oepe3HsK, eJIbHUK, Ha CYXO0JIbHBIN WM MOMMEHHBIH JIyT, 03€p0, 00JIOTO)».

IKCKypeHust «DKCKYpCHUSl B arpo3KOCHCTEMY (HA TMOJIE€ WM B TEIJIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodanbHas 3KoCHCTEMA

buocdepa — oOmernanerapuas o0oj0uka 3eMilM, TNI€ CYHUIECTBYET HWIIU
CylllecTBOBaJia >ku3Hb. Pa3Butue mnpexacraBieHuit o Omocdepe B Tpymax 3.
3iocca. Yuenue B. U. Bepnajackoro o 6uocdepe. O6nactu O6uochepsr u eé
coctaB. JKuBoe BeriecTBo 6nocdepsl u ero PyHKIIUH.

3aKOHOMEpPHOCTH cyiiecTBOBaHus Ouochepsl. OcobeHHOCTH OHochepsl
KaKk [JI00aNnbHOM SKOCHCTeMbl. JlMHaMmuueckoe paBHOBecue B Ouocdepe.
KpyroBopotbl BemiecTB U OHOreoXMMHYECKHE MLMKJIbI (yriepoja, as3oTa).
PutmugHOCTS siBJICHUI B Ouocdepe.

3oHasbHOCTE Onocdepnl. [lonstrue o O6uome. OCHOBHBIE OMOMBI CYIIIH:
TyH/pa, XBOWHBIE Jeca, CMEIIAHHbIE M IIMPOKOJHUCTBEHHbIC Jeca, CTEIlH,
CaBaHHbI, MMYCThIHU, TPOITUYECKHUE Jieca, BbICOKOTopbs. KiimMar, pacTuTenbHbIi
Y ’KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa W (QYHKUMS KUBBIX CHCTEM, OLIEHKa HX PEeCypCcCHOro
noTeHIMana U 6nochepHbIX GyHKIIH.

JdeMoHcTpanuu

[Toptpetsl: B. U. Bepuaackuii, J. 3rocc.

Tabnuup! u cxemsl: «I'eocdepst 3emnn», «KpyroBopor azora B npupoe»,
«KpyroBopoT yriepoaa B npupoje», «KpyroBopor kuciopojga B HpUPOIEY,
«KpyroBopoT Bojipl B ipupoie», «OcHOBHBIE OMOMBI cylny, «Knumatuueckue
nosica 3eMIm, «TyHnpay, «Tairay, «CMenaHHbIN JIeC»,
«I1IupoKOTMCTBEHHBIN JIECH, «Crenby, «CaBaHHaY, «IIycTeIasy,
«Tporuueckuu Jiec.

O6opynoBanue: repbOapu pAacTeHUM pa3HbIX OHMOMOB, KOJUICKIIMH
KUBOTHBIX.



Tema 11. YestoBek M OKpyKa0MIasi cpeaa

DKOJIOTUYECKHE KPHU3UChI M MX MNpu4uHbL. Bo3jaeiicTBue uenmoBeka Ha
ouocdepy. 3arpsizHeHHE BO3AYIIHOM cpeabl. OxpaHa BO3ayXa. 3arps3HeHUe
BoAHOW cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymenue nouBbl. OxpaHa
MMOYBEHHBIX pecypcoB. MI3MeHeHue Kiumara.

AHTpONOreHHOE BO3/ICUCTBUE HA PACTUTENbHBIA M KUBOTHBIA MHUP.
OxpaHa pacTUTENBHOTO U KUBOTHOTO Mupa. OCHOBHBIE MPUHIMUIBI OXPaHbI
npupoasl. Kpacuble kauru. Oco0o oxpaHsieMble NPHUPOAHBIE TEPPUTOPUU
(OOIIT). borannyeckue caapl U 300JI0TUYECKUE TTAPKHU.

OcCHOBHbIE MPUHIIMUIBI YCTOWYMBOTO PA3BUTHUSI YEIIOBEUECTBA U MPUPO/IBI.
PannonanbHOe  MPUPOJONOJB30BAHUE U COXpaHEHHUE  OMOJOTHYECKOTO
pazHooOpasus 3emau. OOIMe 3aKOHOMEPHOCTHU TJIOOAIbHBIX 3KOJOTHUYECKHUX
Kpu3ucoB. (OCOOEHHOCTH COBPEMEHHOIO KpU3UCa U €ro BEPOATHbIC
MOCJIE/ICTBHUS.

Pa3BuTHEe METONIOB MOHUTOPUHIA pa3BUTUS OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle ucciedo8anusi nepexooa K pecypcocoepezaroujeil u
KOHKYDEHmMOCnocoOHou  2Hepeemuke.  buonocuyeckoe  pasznoobpasue u
ouopecypcol. Hayuonanvuvle ungopmayuonnvle cucmemsi, obecneuusaroujue
oocmyn K uHgopmayuu no COCMOSHUIO OMOEIbHLIX U008 U IKOCUCHIEM.
OcHogbl  oKoOpeabunumayuu  3Kocucmem U  cnocobos  6opvdOvLl ¢
ouonospesicoeHuamu. PekoHcmpykyus MOPCKUX U HA3EMHbIX IKOCUCHIEM.

JdeMoHCcTpanuu

Tabmuubr u  cxembl: «3arpssHeHHEe aTtMocdepbl», «3arpsi3HeHHe
ruapocdepsl», «3arpszHeHue Mo4Bb», «llapHukoBbiii 3ddexT», «Ocobdo
OXpaHsieMbI€ MPUPOIHBIE TEPPUTOPUNY, «MOJENH yIPaBIIEMOT0 MUPAY.
Ob6opynoBanue: ¢GoTorpaguu oxpaHseMbIX pacTeHUN M KUBOTHBIX KpacHoi
KHUTH Poccuiickon Odenepanuu, Kpachoii KHUTH pETHOHA.



INNTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
BHNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yjbTaTaM OCBOCHUS
oOy4aroMMuUCs TMPOTpaMM CpPeIHEro oO0uiero oOpa3oBaHUs: JUYHOCTHBIE,
METanpeIMETHbIE U TIPEIMETHBIE.

B cTpykType JAMYHOCTHBIX PE3YJNbTATOB OCBOEHHUS MPOTpPamMMBbl IO
OMOJIOTHUU BBIJIEJICHBI CJIEIYIOUIME COCTABIISIIOUIME: OCO3HAHUE O0YYarOIIMMUCS
POCCHICKON Tpa)KJaHCKOM HJIEHTUYHOCTU — TOTOBHOCTHM K CamMOpa3BUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOMPENEICHUI0, Haluuue mMomusayuu K OOy4EeHHIO
OMOJIOTHH, YereHanpasieHHoe pa3eumue BHYTPEHHUX YOCKICHUN JIMYHOCTU Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEW U HMCTOPUYECKUX TPATULUNA  pPa3BUTHUS
OMOJIOTHYECKOTO 3HAHMS, 20MOBHOCMb U CHOCOOHOCMbL  O0YUYaIOIIUXCS
PYKOBOJICTBOBAaTbCSI B CBOCH  JIEATEILHOCTH  IIEHHOCTHO-CMBICIIOBBIMU
YCTAaHOBKAaMM, MPUCYIIMMU CUCTEME OHOJOTMYECKOro OOpa3OBaHUS, Haluyue
npasoCco3HaHUus SKOJOTUYECKON KYJIbTYPBl, CHOCOOHOCMU cmasumb UENH WU
CTPOUTD KU3HCHHBIC TITAHbI.

JluyHOCTHBIE  pe3yNbTaThl  OCBOEHHUS MporpamMMbl 1O  OHMOJIOTUU
JOCTUTAIOTCSI B E€AUMHCTBE Y4eOHOM UM BOCHUTATENBHOW JEATETBHOCTH B
COOTBETCTBUM C  TPAJUIUOHHBIMH  POCCUMCKUMHU  COLIMOKYJIBTYPHBIMH,
HUCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH, NPHUHATBIMH B
oOllecTBe MpaBWJIaMd M HOPMAaMH TOBEAEHUS U CHOCOOCTBYIOT IMpolleccam
CaMOIMNO3HAHUS, CAMOBOCIIMTAHMS M CaMOPA3BUTHUSA, PA3BUTUS BHYTpPEHHEH
MO3ULIUH JINYHOCTH, MATPUOTHU3MA M YBAXKEHMSI K 3aKOHY M MPaBOMOPSIKY,
YEJIOBEKY TPyJia W CTapIiieMy IOKOJICHHIO, B3aHMHOTO YBaXXCHUS, OCPEIKHOTO
OTHONIICHUS K KYJBTYPHOMY HACIEAUI0O W TPATUIUSAM MHOTOHAIIMOHAJIHLHOTO
Hapona Poccuiickoint @enepaunu, MIpUPOJIE U OKPYKAKOLIEU Cpelie.

JlnyHOCTHBIE pe3ynbTaThl OCBOEHMsI yueOHOro mnpeamera «buonorusy»
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIOCOOHOCTh  OOYyYaroluxcs
PYKOBOJICTBOBATbCS C(POPMUPOBAHHON BHYTPEHHEH MO3UIMEH JIMYHOCTH,
CUCTEMOM IEHHOCTHBIX OpHUEHTAIMH, MO3UTHUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPAJULUHUOHHBIM IIEHHOCTAM POCCHMCKOTO OOIIECTBA,
pacHIMpeHHe S>KU3HEHHOTO ONbITa M OMNbITa JEATENbHOCTH B IIpoliecce
peanu3ald OCHOBHBIX HANpPABICHUN BOCHUTATENBHOWU AESATEIBHOCTU, B TOM
YHUCJIC B YACTH:

1)rpamaaHcKoro BOCIMTAHUSA:

c(hOPMHUPOBAHHOCTh ~ TPAKIAHCKOW  MO3UIMM  OOYy4aromerocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJ€Ha POCCUICKOI0 00I1IeCTBa;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX TpPaB M OOS3aHHOCTEH, YBaKEHHE
3aKOHA U MPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW JAESTENbHOCTH NPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YUEOHBIX U MO3HABATEIbHBIX 33]1a4, BHIMOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMNpPEAENATh COOCTBEHHYIO MO3UILUIO MO OTHOILIEHUIO K
SBJICHUSIM COBPEMEHHOMW KU3HU U OOBSICHATH €E;

yYMEHUE YYUTHIBATh B CBOUX JIEUCTBUSX HEOOXOJUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBHUS JIOAECH C Pa3HBIMU YOXKIICHUSIMH, KYJIbTYPHBIMHU [IEHHOCTSIMU
U COLIMAJIbHBIM TOJIOXKEHHUEM;



TOTOBHOCTb K COTPYIHHMYECTBY B IPOLIECCE COBMECTHOI'O BBIITOJIHEHUS
yueOHbIX, MO3HABATEJbHbIX W HCCJIENOBATENbCKUX 3a/lad, YBAXKUTEIbHOTO
OTHOLIEHUSI K MHEHMIO OIIMOHEHTOB MpPH OOCYKJIEHHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTbh K TYMAHUTAPHOM U BOJIOHTEPCKOMN AEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCITUTAHUS:

c(hOPMUPOBAHHOCTh  POCCHUICKOMN rpakIaHCKOU UIEHTUYHOCTH,
NaTpUOTU3MA, YBAXKEHUA K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH NEPEN
Poaunoii, ropmoctu 3a cBOM Kpail, CBOO PoauHy, CBOW S3bIK U KYJIBTYpPY,
MIPOIIIOE U HACTOSAIIEE MHOTOHAIMOHAIILHOTO Hapoaa Poccnu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEAUI0 M MaMSATHUKaM
OPUPOJIBI, NOCTHXKEHUAM Poccun B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TpyZAe;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCUMCKUX YYEHBIX B CTAHOBJICHHUE U
pa3BUTHE OHOJOTHMU, NMOHUMAHUSA 3HAYEHUS OMOJIOTMH B IO3HAHMM 3aKOHOB
OPUPOBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uzeitHas yoexxJI€HHOCTh, TOTOBHOCTh K CIYXKEHHUIO U 3amure OTedecTna,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIMIO0 U MPUHHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYSCh HA MOPaAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OYyIIIEro;

OTBETCTBEHHOE OTHOLIEHUWE K CBOUM POAMUTENSAM, CO3JAaHUIO CEMbH Ha
OCHOBE OCO3HAHHOTO MPUHATHUS LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU C
TpaguuusIMu HapoaoB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHUE K MUY, BKIIIOUas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLIECHHU;

NOHUMAHHE HOMOLMOHAJIBHOIO BO3JACHUCTBUS JKUBOM NPUPOABI U €€
LEHHOCTH;

TOTOBHOCTh K CaMOBBIPQ)XEHUIO B Pa3HbIX BUAAX MUCKYCCTBA, CTPEMIICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) puzuveckoro BocnuTanusi, GOPpMUPOBAHNS KYJbTYPbI 310POBbSI U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

NOHUMaHUE W peau3alus 30pOBOro M 0e30macHoro oobpasza >KU3HU
(3mopoBoe  mUTaHUE, COOJIOJIEHWE TUTMEHUYECKUX TPaBWII U HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATUA W OTAbIXa, peryjsipHas ¢uznueckas
aKTUBHOCTb), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (DU3UYECKOMY U MICUXHUYECKOMY 3/I0POBBIO;

NOHUMAHHWE LIEHHOCTH MPAaBWI HWHIMBUAYAIBHOTO W KOJUIEKTUBHOTO
0e30MacHOro TMOBEJEHUS B CHUTyalUsX, YTPOXKAIOMIMX 3J0POBbI0 U KU3HU
JIIOJICH;

OCO3HAHME  TMOCIEACTBUM W  HENPUATHS  BPEAHBIX  MNPHUBBIYEK
(ynotpe0beHus ajqKoroJisi, HAPKOTUKOB, KypeHHsI);

6) Tpy10BOIr0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHUE LIEHHOCTU MacTePCTBa, TPYA0II00HE;

TOTOBHOCTh K AKTUBHOW JEATEIbHOCTH TEXHOJOTUYECKOW U COUMAIBHOU
HaIIPaBJICHHOCTH, CIIOCOOHOCTD MHULIMUPOBATH, IIJJAHUPOBATH "
CaMOCTOSITEJIHO BBITIOJIHATH TAKYIO JEATEIbHOCTD;



UHTEpPEC K pa3auuyHbiM cdepaMm MpodecCUuOHANBHOW J1eATeTbHOCTH,
yYMEHHUE COBEPILATh OCO3HAHHBIN BbIOOp Oynyiiei npodeccun U peannu3oBbIBaTh
COOCTBEHHbIE KU3HECHHbIE TIJIaHbL;

TOTOBHOCTh U CIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOpa30BaHMUIO Ha
NPOTSHKEHUU BCEH KU3HU;

7) 3K0JIOTUYeCKOT0 BOCIUTAHMS

HKOJIOTUYECKU 1EJIeCO00pa3HOe OTHOIIECHHWE K MPUPOJE KaK HCTOYHUKY
’KU3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS;

MOBBIIICEHUE YPOBHS 3KOJOTMYECKON KyJNbTYphl: MPUOOPETEHHE OIbITa
IUTAHUPOBAHUS TOCTYNKOB W OIEHKU KX BO3MOXHBIX TMOCJIEICTBUM ISt
OKPYKarOIIEU CPEBI;

OCO3HaHHUE TI00aNbHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM U MyTel ux
pelIeHUS;

CIIOCOOHOCTh HCIIOJB30BATh MPUOOpPETAaEMbIe MPU H3YYEHUH OHOJIOTHH
3HAHUST U YMEHHUS MpU PELIEHUU MPOOJIEM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIOIb30BaHUEM  (COOJIOJIEHNE TMpaBWJI TOBEACHHS B  MPUPOJIE,
HaIlpaBJICHHBIX HAa COXPAaHEHHE PABHOBECHUS B HKOCHUCTEMAaxX, OXPaHy BHJIOB,
AKOCHUCTEM, Orochephl);

aKTUBHOE HETpUATUE JCHCTBUN, NPHUHOCAIIUX Bped OKpYKarolieu
IPUPOAHON Cpejie, YMEHHE IPOTrHO3UPOBATh HEOIArONPUSITHBIE IKOJIOTHYECKUE
NOCJIEICTBUS NMPEANPUHUMAEMBIX ACHCTBUI U IPEIOTBpAIIATh UX;

HaJIM4YME Pa3BUTOTO  OSKOJOTMYECKOTO  MBILIUICHUS, HKOJIOTHYECKOM
KyJbTYphI, OIbITA ACSATEIBHOCTH 3KOJIOTMUECKOW HAMNpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSl UMM B IO3HABATEIHHOM, KOMMYHUKATUBHOW U COIIMATIBHOM
MpaKkTUKEe, TOTOBHOCTM K YYacTUIO B NPAKTUYECKOM JIESITEIbHOCTH
AKOJIOTUYECKON HANPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH M OOLIECTBEHHON MPAKTUKH, OCHOBAHHOT'O Ha JTMAJIore
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOET0 MECTa B MOJUKYJIBTYPHOM
MHUpE;

COBEPILIEHCTBOBAHKE SI3IKOBOM M YMTATENIbCKOW KYJIBTYPhl KaK CpelcTBa
B3aMMOJICUCTBHS MEXTY JIFOJAbMU U TIO3HAHUSI MUPA;

NOHUMaHue crneruuK OUOJIOTMM KaK HayKH, OCO3HaHUs €€ poJik B
(GbOopMHUPOBaHUM PAIMOHAIBHOIO HAYYHOT'O MBIIUICHUS, CO3JJaHUU 1E€JI0CTHOTO
IPEICTaBIICHUs] 00 OKPYXaIOlEeM MUPE KaK O €IUHCTBE MPUPO/IbI, YEIOBEKA U
oOlecTBa, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHH MpoOeM
COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTHU OMOJIOTHH ISl COBPEMEHHOM IIMBUIIM3ALINN:
oOecrieueHrss HOBOrO0 YPOBHSI Pa3BUTHUSI MEJIULIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIllaTh PEeCypCHble MPOOIEMbl  Pa3BUTHUS
YeJI0BEUECTBA, MOMCKA MyTe BBIXOJa U3 INI00ATbHBIX IKOJOTUYECKUX MPoOIIeM
u obecneyeHUs IMepexoja K YCTOMYMBOMY pPa3BUTHIO, palMOHAIbHOMY
HCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB U (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OHUOJOTMYECKMX 3HAHUM B LEIAX
NOBBIIICHUS OOIIEH KYyJbTYpbl, €CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH, Kak
COCTaBHOM  4YacTh  (PYHKUMOHAIBHOW  TPaMOTHOCTH  OOYy4YalolUXcs,
dhopMupyemMoit pu U3y4eHUH OUOJIOTUH;

NOHMMAaHUE  CYUIHOCTHM  METOJOB  T[O3HAHMUS, MCHOJB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IMOJTy4YaeMble 3HAHUS IS



aHalu3a U OOBSICHEHUS SIBICHUI OKPYXKaromero Mmupa u nNpoucxoJdaiux B HEM
PIBMCHCHI/Iﬁ, YMCHHC ACJIaTh 00OCHOBAHHBIC 3aKJIIOUCHUS Ha OCHOBE HaY4YHBIX
(I)&KTOB 1 UMCIOIIHUXCS JaHHBIX C HEJIbIO IMOJYUCHHA JOCTOBCPHBIX BBIBOAOB,

CIIOCOOHOCTh CAMOCTOSTEIBHO MCIIOJIH30BaTh OMOJIOTMUECKUE 3HAHUS JJIA
peuICHUA HpO6HCM B p€aJIbHbIX JKU3HCHHBIX CUTYyallUuAX;

OCO3HaHHEC LICHHOCTHU HaquOﬁ ACATCIIbHOCTHU, TOTOBHOCTb OCYHICCTBIIATH
IMPOCKTHYIO U NUCCIICAOBATCIILCKYIO ACATCIbHOCTD HHANBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh M  CIIOCOOHOCTH K HCTIPCPLIBHOMY 06pa3013aHm0 u
CaMOO6paBOBaHI/I}O, K aKTUBHOMY ITIOJIYUYCHHIO HOBBIX 3HAHUH MO0 OMOJOTHU B
COOTBCTCTBHH C ) KM3HCHHBIMH HOTpC6HOCT}IMI/I.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

MeranpeaMeTHble  pe3yJbTaThl ~ OCBOEHUS  y4yeOHOro  mpeamera
«buonorus» BKIOYAIOT: 3HAUYMMbIE i1 (POPMUPOBAHUS MHUPOBO33PEHUS
0o0yJaromuxcsi  MEKJAUCIUIUIMHAPHBIE  (MEXIPEAMETHBIE)  OOIICHAYYHbBIC
MOHSTHUS, OTPAKAIOIIME IEIOCTHOCTh HAYYHOW KapTUHBI MUpa U CHEUUPUKY
METO/IOB TIO3HAHMS, MCHOJB3YEMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO,
SHEpPrus, SBJICHUE, MpPOLeCcC, CUCTeMa, HAy4YHBbIM (haKkT, MPUHIIMIL, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, MCCIEeOBAaHUE, HAOIIOJEHUE, H3MEpPEHHUE,
DKCIIEPUMEHT W JPYrue);  yHUBEpPCAIbHBIC  y4eOHBIC  JICHCTBHUS
(mo3HaBaTeabHBIC, KOMMYHHKATHBHBIC, PETYISITUBHBIC), OOCCIICUMBAIONINE
dbopmupoBaHre (PYHKIIMOHAIBHOW TPAMOTHOCTH W COITMATBHOW KOMIICTCHITUU
oOydJarommxcsi; CIOCOOHOCTh  OOYYarOIIUXCS  UCMOJb30BaTh  OCBOCHHBIC
MEXIUCITUIUTMHAPHBIE, MHPOBO33PCHUYECKHE 3HAHWS W  YHHBEPCAIbHBIC
y4eOHbIC IEUCTBUS B TO3HABATEILHON U COIIMATILHOMN MTPAKTHKE.

B pesynabrate wu3ydeHuss OWUOJOTMM HA YPOBHE CpEIHEro OOIIero
oOpazoBaHusi y oOyudaromierocss OyayT chOpMHUPOBaHbI TO3HABATEIIbHBIC
yHUBEpCalbHble Yy4€OHbIE JCHCTBUSA, KOMMYHUKATUBHBIE YHHUBEPCAJIbHbBIE
yueOHbIE JCHCTBUSA, PEryJISTUBHbIE YyHHUBEpCAIbHble Yy4eOHbIE JEHCTBUA,
COBMECTHAs e TEIbHOCTD.

MeranpeameTHble pe3yabTaThl OCBOCHMSI IIPOrPAMMbI CPEIHEr0 OOIIEro
00pa3oBaHUsl IOJKHBI OTPaXkaTh:

OBiaseHue  YHMBEPCAJbHBIMM  Y4eOHbIMM  IO3HABATeJbLHBIMH
JAeUCTBUSAMMU:

1)0a30Bble JIOrHYecKHe AeHCTBHS:

CaMOCTOATENbHO  (POpMyNIHUpOBaTH M aKTyalIM3upoBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUW 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHHUS
(amanu3a, cuHTe3a, CpaBHEHUs, Kiaccu]ukaiuu, 000OIIEeHHS), PACKpPhIBATh
CMBICJI OHMOJIOTMUECKHX TMOHATUM (BBLIETSATH HUX XapaKTepHbIE MPU3HAKH,
YCTaHaBJIMBATh CBSI3U C APYTMMH MOHATHUIMHU);

OMpeNeNsaTh LN AESITeNIbHOCTH, 3aJaBas MapaMmeTpbl U KPUTEPUH HUX
JOCTHXKEHHUS, COOTHOCHUTH pPE3yJbTaThl MACSATENBHOCTH C IOCTaBICHHBIMU
LEJSIMU;

UCIOJIb30BaTh OHMOJOTUYECKUE TMOHATUS ISl OOBsICHEHUS (AKTOB H
SIBJICHUW KUBOM TIPUPOJIbI;

CTPOUTH JIOTHYECKUE PACCYX ACHUS (MHIYKTUBHBIC, ACAYKTHBHBIC, IO
aHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BBIBOJIbI M 3aKJIFOUCHUS;



NPUMEHATh ~ CXEMHO-MOJICIbHBIE  CPEIACTBA  JUIS  IPEICTABIICHHUS
CYIIECTBCHHBIX CBS3CH M OTHOIICHHWHA B M3y4aeMbIX OMOJOTHYCCKUX OOBEKTaX,
a TaKkKe TMPOTHBOPECYMH PaA3HOTO POJia, BBIABICHHBIX B  Pa3IUYHBIX
MH()OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YI4ETOM aHaIn3a UMEIOIINUXCS
MaTePHATBHBIX K HEMAaTePUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JICATCIBHOCTh, OIIEHUBATh COOTBETCTBHC
PE3yNbTATOB LEJISIM, OIIECHUBATh PUCKH ITOCIICICTBHI JICITCIIbHOCTH;

KOOPJMHUPOBaTh M  BBIMNOJHATE pPabOTy B  YCJIOBHSAX peajbHOTO,
BHUPTYaJILHOTO 1 KOMOMHUPOBAaHHOTO B3aMMO/ICHCTBHSI,

pa3BUBATh KPEaTHBHOE MBIILICHNE TIPH PEIICHUH )KHU3HEHHBIX MPOOJIEM.

2)0a30Bble HCCIIeI0BaTEIbCKHE AeiiCTBUSA:

BJaJCTh  HaBBIKAMH  Y4COHO-HCCIICIOBATECILCKOW M IMPOCKTHOM
NCATEIPHOCTH, HAaBBIKAMH  pa3pelieHus  MpoOJieM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITCIIBHOMY IOHMCKY METOJIOB PEIICHHS MPaAKTHYECKHUX
3aJ1a4, MPUMCHCHHIO Pa3IMYHBIX METO0B TTO3HAHUS;

WCIIOJIB30BaTh Pa3UYHBIC BHJBI JCATEIBHOCTH IO IOJIYYEHHUIO HOBOTO
3HAHMS, €r0 HMHTEPIIPETAIluU, MPEOOpPa30BaHUIO W MPUMCHCHUIO B YYCOHBIX
CUTYaIMIX, B TOM YHCJIC TIPH CO3JTaHMH YICOHBIX M COIMATBHBIX ITPOCKTOB;

dbopMHpOBaTh  HAYYHBIM  THUI  MBIIUICHHUS,  BJIAJCTh  HAYYHOM
TEPMHUHOJIOTHECH, KITFOYCBBIMH MIOHATHSIMHU M METOJIAMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIC 3aJ1ayd B 0Opa30BaTEILHOM
NEATEIBPHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISBIISATh TPUYUHHO-CIICJICTBEHHBIC CBS3M M aKTyaJlWM3WpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3y €€ PEIICHMs, HaXOIUTh apTyMEHTHI IS JI0Ka3aTeIbCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh TapaMETPhl K KPUTCPUU PEIICHMS;

aHAJIM3UPOBaTh TIOJYUYCHHBIE B XOJI€ PEIICHUS 3aJadd pPe3yJIbTaThl,
KPUTHUYCCKHA OIICHWBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH HM3MCHCHHE B
HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MPUOOPETEHHBIH OITBIT;

OCYIIECTBJIATH IEJICHAIIPABICHHBIN MMOUCK IEPEHOCa CPEJICTB M CIIOCOOOB
JEHCTBHUS B MPOGECCHOHANBHYIO CPEy;

YMETh NIEPCHOCHTh 3HAHUS B MO3HABATEIBHYIO U MPAKTHYECKYO 00J1acTH
KU3HEIEITEIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX IIPEIMETHBIX 00J1acTeH;

BBIJIBUTATh HOBBIC HJICH, TIPEIJIaraTh OPUTHHAIBHBIC TTOAXO0IbI U PEIICHHS,
CTaBUTb MPOOJIEMBI M 33/1a49H, JOITYCKAIOIINE AIbTCPHATUBHBIC PEIICHUS.

3) pabora ¢ nundopmanueii:

OpHUEHTHUPOBATLCA B PA3IMYHBIX HCTOYHUKAX HMHPOpMAUU (TEKCTE
y4eOHOTO IMOCOOMS, HAyYHO-TIOMYJSIPHOW  JUTEparype, OHOJOTHYECKHUX
CIIOBapsX M CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0Oa3ax JaHHbIX, B VHTEepHeTe),
aHAJIM3UPOBaTh HMH(POPMAIMIO PA3IMYHBIX BUIOB M (OPM MpEICTaBICHUS,
KPUTHYECKH OIEHUBATH €€ JOCTOBEPHOCTh M HETIPOTUBOPECUUBOCTD;

(bopMyIUPOBaTh 3aIPOCHI U MPUMEHSATH Pa3IMYHBIC METOIbI TIPH ITOUCKE U
oTbope Ouojorhueckor HuHQpOpMaIMK, HEOOXOAUMOM ISl  BBINOJHEHUS
y4eOHBIX 3aJ1a4;

IPHOOPETaTh OMBIT MCIOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYpPY AaKTHBHOIO  HCITOJIb30BaHUS
Pa3INYHBIX TTIOMCKOBBIX CHCTEM;



CaMOCTOSITENIbHO  BBIOMpaTh ONTUMAJBHYIO (OpPMY MPEACTABICHUS
Oouosiornyeckord wuHGoOpManUuu (CXeMbl, TpadHKd, ITUArpaMMbl, TaOJHIIHI,
PUCYHKH U APYTOE);

UCIOJIb30BaTh HAYYHBIM $3bIK B KAauecTBE CpelCTBa MpU padore C
Oouonoruyeckod uHOpMaIUEH: NPUMEHATH XUMUYECKHe, (U3MYECKUE U
MaTEMaTUYECKUE 3HAKU U CUMBOJIbI, (DOPMYJIbI, a00peBUATYpy, HOMEHKIIATYPY,
UCIIOJIb30BaTh W NIPeo0pa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEACTBA
HaIJISITHOCTH;

BJaJeTh  HaBbIKAMHU  paClO3HABaHUS M 3alIUThl  MHGOpMAINH,
UH(GOPMAIMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHue YHMBEPCAJbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1)o0menmue:

OCYUIIECTBJISATh KOMMYHHUKAIIMM BO BceX cdepax KU3HH, aAKTHUBHO
y4acTBOBAaTh B JIMAJOre WM JTUCKYCCHUU IO CYIIECTBY OOCYXIaeMOW TEMbl
(yMeHHMe 3aiaBaThb BOIPOCHI, BBICKA3bIBATh CYXKJIECHHUS OTHOCHTEIILHO
BBITIOJIHEHUSI TIPEJIaraéMou 3aJjauul, YIUThIBATh UHTEPECHl U COTJIACOBAHHOCTh
MO3ULIUNA IPYTUX YYACTHUKOB AUANOra WK JUCKYCCUN);

pacno3HaBaTh HeBepOalbHbIE CpeAcTBa OOIICHMS, MOHUMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHUSI KOH(DJIMKTHBIX CUTYyaluH,
YMETh CMSITYaTh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BJIQ/IETh PA3IMUYHBIMU CIIOCOOAMU OOIICHUS U B3aUMOJICUCTBHS, TOHUMATh
HAMEpPEeHUsl JAPYruX JIIOJeH, MpPOSBIATh YBAXKUTEIBHOE OTHOIICHHE K
cobeceTHUKY U B KOPPeKTHOH hopme HopMyIHMpOBaTh CBOM BO3PAKCHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB.

2)coBMeCTHAS 1eATeJIbHOCTD:

NOHMUMaTh W HUCIOJIb30BaTh  MPEUMYIIECTBA  KOMAHIHOM  H
UHAUBUIYAIbHOM  paboOThl TpH  pelIeHWHM OHOJIOTMYECKOM  MpoOJieMbl,
000CHOBBIBATh HE00X0IUMOCTh PUMEHEHUS IpyHIOBBIX dbopm
B3aMMO/ICHCTBUS MIPU PEIICHUN yUeOHOM 3a1auH;

BbIOMpPATh TEMATUKY WU METOJbl COBMECTHBIX NEUCTBHM C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKIOr0 YjieHa KOJUIEKTUBA;

OpUHUMATh 1M COBMECTHOW JEeATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBATh ACHCTBUSA MO €€ JOCTHXKEHHMIO: COCTAaBJIAThH IJIaH ACHCTBUH,
pacipenensaTb pojaud ¢ y4€TOM MHEHUN YYaCTHUKOB, OOCYXAaTh Pe3yibTaThl
COBMECTHOM palOThI;

OLICHMBATh KAa4eCTBO CBOETO BKJIaJa M KAXKJOTO Y4YaCTHHKAa KOMAaH/bl B
oO1ui pe3ysbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE MPOEKThI, OIIEHWBATh HJAEH C MO3UIUU HOBH3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh TO3UTUBHOE CTPATETMYECKOE IOBEICHUE B Pa3IUUYHBIX
CUTYaLMSIX, IPOSIBIISITH TBOPUYECTBO U BOOOPaKEHUE, ObITh MHUIIMATUBHBIM.

OByaieHUe YHMBEPCAJbLHBIMH PeryJIsTHBHBIMH JeHCTBUSIMU:

1)camoopranu3amnus:

UCIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS MJis BBISIBJICHHUS MPOOJIEeM M HUX
pelIeHus B )KU3HEHHBIX U YUeOHbIX CUTYalUsX;

BbIOMpATh HAa OCHOBE OWOJIOTMYECKUX 3HAHUM LIEJIEBbIE U CMBICIOBBIC
YCTAaHOBKHU B CBOMX JIEUCTBUSIX U MOCTYNKAX MO OTHOIICHUIO K KMBOU MPUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPY>KAIOIIMX;



CaMOCTOSITEJIbHO  OCYIIECTBJATH  IMO3HABATEIIBHYKO  JAESATEIbHOCTb,
BBISIBJISITh TPOOJIEMBI, CTaBUTh U (HOPMYJIUPOBATh COOCTBEHHBIE 3a/Jaud B
00pa3oBaTeNbHOMN IESITEIbHOCTH U )KU3HEHHBIX CUTYyAIIUsX;

CaMOCTOSITENIbHO COCTABJISITH IUIAH pEHIEHUsT MpoOJEeMbl C  YYETOM
MUMEIOIIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOUYTECHHI;

JABaTh OLICHKY HOBBIM CUTYallUsIM;

pacliMpsaTh paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
IPEANIOYTEHUM;

Jenatb ~ OCO3HAHHBIM  BBIOOp,  apryMeHTUpOBaThb  €ro,  OpaTh
OTBETCTBEHHOCTbH 3a PEILIECHHUE;

OIICHUBATh IPUOOPETEHHBIN OIBIT;

Croco0CTBOBAaTh (POPMUPOBAHUIO U TPOSIBICHUIO IIMPOKOW SPYyAUIIUU B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO IOBBIIIATH CBOM 00pa3oBaTEIbHBIA U
KYJIbTYPHBII YPOBEHb.

2)CaMOKOHTPOJIb:

JABaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBBI B NEATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LESAM;

BJaJIeTh HAaBBbIKAMHU [O3HABaTEIbHOM pediekcud Kak OCO3HAHMS
COBEpUIAEMBIX JECHUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB H
OCHOBaHM, UCIIOJIb30BATh MPUEMBI pedIeKCHH ISl OLIEHKU CUTYalluu, BbIOOpa
BEPHOTO PEILICHHUS;

yMETh OLEHHWBATh PUCKA W CBOEBPEMEHHO MPUHUMATHh PELIEHUS IO HUX
CHUKEHHUIO;

OPUHUMATh MOTHBBI M apryMEHThI JIPYTHX IPU AHAJM3E PE3YJIbTaTOB
NEATEIIbHOCTH;

3)npuHsaTHE Ce0N U APYTrHUX:

NPUHUMATh ce0sl, MOHWMAsi CBOU HEJIOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHThI JIPYTUX IIPU AHAIM3E PE3yJIbTaTOB
NEATEIIbHOCTH;

NpU3HABATH CBOE MPABO U MPABO JPYTUX HA OIIMOKY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIIMU IPYTOro YeloBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3ysnbTaThl OCBOEHHS COJEp)KaHUS y4eOHOro MpeaMeTa
«buonorus» Ha yrayOnEHHOM YpOBHE OPHEHTHPOBAHBI Ha oOOecreueHue
npodunabHOro  oOydeHuss oOywarouxcs Ouonormn. OHH — BKIIIOYAIOT:
crenuduueckue A OMOJOTUN HayyHbIe 3HAHUS, YMEHUS U CIIOCOOBI 1eHCTBUI
[0 OCBOCHMIO, UHTEpIpEeTalud M M[peoOpa3oBaHUIO 3HAHHUM, BUIBI
JESITEIbHOCTH MO TMOJIYYEHUIO HOBBIX 3HAHUHM U UX MPUMEHEHUIO B Pa3IMYHBIX
yu4eOHBIX, a TaKXe B pPEATbHBIX JKU3HEHHBIX cHUTyanusx. I[IpenMerHbie
pe3yNbTaThl MPEICTaBICHBI IO FOJIaM U3y4eHUsI.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS yueOHOro mpeamera «buomnorus» B
10 knacce nOIKHBI OTpaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUH O MECT€ W POJM OHOJOTUHM B CHCTEME
€CTECTBEHHBIX HAayK, B JOPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPA, B
MO3HAHUM 3aKOHOB MPHUPOAbI M  PELIEHUH MpoOJeM  palHOHAJIBLHOTO
MPUPOIONOIB30BaHUS, O BKJIAJAE€ POCCUHUCKUX M 3apyOekHBIX YYEHBIX B
pa3BUTHE OMOJIOTHY;

BJIQ/ICHHE CHUCTEMOW OWOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOTOJIaraume OWOJIOTHYeCKUe TePMUHBI U TOHATHUS (KU3HB, KIIETKA,



OpraHu3M, MeTadoJM3M, TOMEOCTa3, CaAMOPEryJslus, CaMOBOCIPOU3BEICHUE,
HACJIeICTBEHHOCTb, U3MEHYUBOCTh, POCT U Pa3BUTHUE), OMOJOTUYECKUE TEOPUU
(knerouynast teopust T. IlIBanna, M. Illneitnena, P. BupxoBa, XxpoMocoMHasl
Teopus HacieacTBeHHoctu T. Moprana), yuenus (H. WM. BaBuioBa — o nieHTpax
MHOTro00pa3usi ¥  MPOUCXOXKACHUS  KYJbTYPHBIX  pPACT€HUM), 3aKOHBI
(enMHOOOpa3us MOTOMKOB NEPBOTO MOKOJIEHUS, PACHICIUICHHS], YUCTOTHI TaMeT,
He3aBUCUMOTO HacneaoBaHuss ['. MeHnensi, TOMOJOTHYECKUX PSIAOB B
HACJIEACTBEHHOM  u3MeHuuBoctH  H. n. Basunosa), IIPUHLIMIIBL
(KOMIIIIEMEHTapHOCTH );

BJIa/ICHUE OCHOBHBIMU METOJIaMH HAay4YHOTr'O TMO3HAHUS, MCMIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIIEAOBAHUIX >KUBBIX OOBEKTOB (OMHUCaHUE, H3MEpPEHUE,
HaO0II0/IeHHUE, SKCIIEPUMEHT);

YMEHUE BBIJEISTH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KIETOK IIPOKAPUOT
U DYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpubOB, pacTEeHUM, >KUBOTHBIX M YEJOBEKA, CTPOEHHUS OPraHoB U
CUCTEM  OpraHoB  pACTEHMH,  JKMBOTHBIX,  YEJIOBEKa,  MPOLECCOB
KU3ZHENIEATEIbHOCTH, MPOTEKAIOIUX B OpPraHU3Max pAacTEHUU, >KUBOTHBIX U
YeJIoBeKa, OHOJIOTHYECKHX IMPOIECCOB: OOMEHa BemIeCTB (MeTaboJu3M),
MIpEeBpaIlleHUs] SHEPTUU, OpPOKEHUs, aBTOTPOPHOTO M reTepoTpOo(HOr0 THUIIOB
NUTaHus, (QOTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, Meil03a, TaMeToreHesa,
AMOpHOreHesa, NOCTAIMOPHUOHAIBHOTO pa3BUTHS, Pa3MHOKEHUS,
WHAWBUAYAIBHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHe3a), B3aMMOCHCTBHSI TEHOB,
reTepo3nca, UCKYCCTBEHHOTO 0TO0pa;

YMEHHUE YCTaHABIMBATh B3aUMOCBS3M MEXKIY OpPraHOMAAMH KJIETKH U UX
(GYHKUMSIMHU, CTPOECHHUEM KJIETOK pa3HbIX TKaHEW U MX (PYHKUUAMH, MEXIY
opraHaMM M CHUCTEMaMH OpPraHOB Yy PACTEHHM, KUBOTHBIX M YEJIOBEKA M HUX
GYyHKIMSIMHE, MEXIY CUCTEMaMU OPraHoB W WX (YHKUMSIMH, MEXIY dTaramMu
oOMeHa BeIIeCTB, JTalaMd KIETOYHOIO IHMKJIAa M KU3HEHHBIX I[UKIIOB
OpraHU3MOB, ATanaMu 3MOPUOHAIBHOTO PA3BUTHS, T€HOTUIIOM U (DEHOTHUIIOM,
(dheHoTunom u pakTopaMu cpejibl OOUTAHUS;

YMEHUE BBISIBIISATh OTJIMUUTEIbHBIE MPU3HAKU KUBBIX CUCTEM, B TOM YHCIIE
pacTeHul, >)KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCHOJb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OHMOJIOTHYECKYIO
TEPMUHOJIOTUI0O W CHUMBOJMKY /IS JOKa3aTelibCcTBa pOJCTBA OPraHU3MOB
Pa3HbIX CUCTEMAaTHUYECKUX TPYIIIL;

yMEHUE pelaTth OMOJIOTMYECKHE 3a7auyd, BBISBISATH MPUYUHHO-
CJICICTBEHHBIE€ CBSI3M MEXKY HCCIEAYEeMbIMU OMOJIOTMYECKUMH MPOLIECCAMHU U
SABJICHUSIMU, JIeNIaTh BBIBOJBI M TMPOTHO3bl HA OCHOBAHMM IOJTYYEHHBIX
pE3yNbTaTOB;

yYMEHUE BBINOIHATH Ja00OpaTOpHbIE U MpaKTUYeCKHe paboThl, COOII0IATh
paBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIIBUTATh THUIOTE3bl, MPOBEPITh HMX OAKCIEPUMEHTAIbLHBIMU
cpencTBamu, (popmMylupys 1elib UCCIEeIOBaHMS, aHATU3UPOBATH MOJYyUYECHHbIE
pe3yNbTaThl U JAENaTh BHIBOJIBI,

yYMEHHUE y4acTBOBATh B Y4EOHO-UCCIIEA0BATENBCKOW paboTe 1Mo OMOJI0THH,
AKOJIOTUU M MEIUIIMHE, TPOBOJMMON Ha 0a3e MIKOJIbHBIX HAyYHBIX OOIIECTB, U
nyOJUYHO  MPEACTABISTH MOJYyUYEHHbIE pE3yJbTaTbl Ha  YYCHUYECKUX
KOH(EPEHITUSAX;

YMEHHUE OlLEHMBATh ATUYECKUE ACTEKThl COBPEMEHHBIX HCCIIEIOBAHUN B
obnmactu  OMOJIOTMM W MEAUIUHBI  (KJIOHUPOBaHUE, HMCKYCCTBEHHOE



OIIOAOTBOPEHHUE, HAMPABIEHHOE U3MEHEHNE T€HOMA U CO3/IaHHE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBIISIThH OCO3HAHHBIN BHIOOp Oyayiield mpodeccuoHanbHON
NesTeIbHOCTM B 0O0JacTd  OMOJOTMH,  MEIUIUHBI, OHOTEXHOJOTHUH,
BETEPUHAPHUH, CEITLCKOI0 XO034WiCTBA, MUIIEBON MPOMBIIUICHHOCTH, YIIIyOJISTh
MO3HABaTENbHBIA  WHTEpPEC, HalpaBJICHHBIM HAa  OCO3HAHHBIM  BBIOOP
COOTBETCTBYIOIIECH TTpodeccur M MPOJI0HKEHUE OMOJIOTHYECKOT0 00pa3oBaHUs
B OpraHu3alusaX CpeHero NpodecCHOHaIbHOTO U BBICIIET0 00pa30BaHUA.

[IpeameTHbIe pe3yabTaThl OCBOCHMS yueOHOTo mpeameta «buonorus» B
11 knacce NOJXHBI OTPAXKATH:

c(hOpMHUPOBAHHOCTh 3HAHUH O MECT€ M pOJM OHOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHHH COBPEMEHHON €CTECTBEHHO-HAyYHOUH
KapTUHBI MHpaA, B MO3HAHUM 3aKOHOB NPUPOJbl U PELICHUU HKOJIOTUYECKUX
npoOJjieM 4YeJOBEYeCTBa, a TaKXKE B PEIICHHH BOMPOCOB PALMOHAIBLHOTO
MPUPOJONOIL30BAHMS, U B (OPMUPOBAHMM LIEHHOCTHOTO OTHOIICHUS K
MpUPOJIE, OOIIECTBY, YETOBEKY, O BKJIAJI€ POCCUNUCKHUX U 3apyOECKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHUY;

yMEHHUE BIIAJIETh CUCTEMOM OMOJIOTMYECKUX 3HAHUM, KOTOpask BKIKOYAET
onpeeeHus U MOHUMAaHUE CYIIHOCTA OCHOBOMOJAraroluMx OHOJIOTHYECKUX
TEPMUHOB U TIOHATUM (BHUI, IKOCHUCTeMa, Ouocdepa), OMOJOTHUYECKUE TEOPUHU
(aBomoniionHass teopuss Y. JlapBuHa, CHHTETHYECKash TEOpHUs SBOJIOLHUN),
yueHus (A. H. CeseprioBa — 0 myTsAX M HampaBleHUsIX 3Boronuu, B.W.
Bepnaackoro — o 6uocdepe), 3akoHbl (reHeTuueckoro paBHoBecus Jx. Xapau
u B. BaiinOepra, 3apojsieBoro cxojcrtsa K. M. bapa), npaBuna (MuHMMyMa
FO. JInbuxa, 7K0IOru4ecKoil MUpaMuJIbl SHEPTUH), TUIIOTE3bI (THUIOTE3a «MUPa
PHK» V. I'unGepra);

yMEHUE BIAJETh OCHOBHBIMM  METOJAaMH HAy4HOrOo  TMO3HaHUS,
UCIOJIb3yeMbIMH B OHMOJOTHYECKUX HCCIAEAOBAHUSX MKUBbIX OOBEKTOB U
IKOCHUCTEM (OMHUCcaHue, U3MEpeHue, HabIIoJeHUE, AKCIEPUMEHT), CIocoOamMu
BBISIBJICHUS U OIIEHKHU aHTPOIIOT€HHBIX U3MEHEHUI B IPUPOJIC;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE NPHU3HAKU: BUAOB, OHOTE€OIEHO30B,
AKOCUCTEM U Ouochephl, CTAOUITU3UPYIOUIETO, ABUXKYILETO M PAa3pbIBAOIIETO
€CTECTBEHHOTO otOopa, aJIONaTPUYECKOro u CUMIIATPUYECKOTO
BUJI000pa30BaHUsI, BIMSHHUS JBUXKYIIMX CHJI DBOJIOIMM Ha TEHO(OHT
MOMYJISILIUU, TPUCTIOCOOJIEHHOCTH OPTAaHU3MOB K Cpejie OOUTAaHMsI, YepeaOBaHUS
HaIlpaBJCHUN »HBOJIIOIMU, KPYroBOpPOTa BEIIECTB M MOTOKAa DSHEPrUH B
HKOCUCTEMAX;

YMEHHUE YCTAaHABIMBATH B3aUMOCBS3M MEXKIY MPOLIECCAMH HBOJIIOIHUH,
JBYKYIIUMH CUJIAMU aHTPOINOTE€HEe3a, KOMIIOHEHTAMU Pa3jIMYHbIX SKOCUCTEM U
IPUCIOCOOICHUSIMU K HUM OpTraHU3MOB;

YMEHUE  BBISBISATH  OTJIMYUTENbHBIE MPU3HAKKM  JKUBBIX  CHUCTEM,
IPUCIOCOOJICHHOCTh BUJIOB K Cpejie OOMTaHUs, a0MOTHUYECKUX U OMOTUYECKUX
KOMITIOHEHTOB DKOCHCTEM, B3aMMOCBSI3€d OpraHM3MOB B COOOIIECTBAX,
AHTPOIIOT€HHBIX U3MEHEHUI B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCHOJb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OHMOJIOTHYECKYIO
TEPMUHOJIOTHUIO W CHUMBOJMKY /IS JIOKa3aTelibCTBa pOJCTBA OPraHU3MOB
pPa3HbIX CHUCTEMATHYECKUX TPYMI, B3aUMOCBSI3M OPraHU3MOB U  Cpeibl
oOWTaHMs, €IMHCTBA YEJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUS
MHOT000pa3usi BUJOB U SKOCUCTEM KaK YCJIOBHS COCYIIECTBOBAHMS MPUPOJILI U
YeJI0BEUYECTBA;



yMEHUE pelaTh OMOJIOTMYECKHE 3aJauyd, BBISBISATH MPUYUHHO-
CJICICTBEHHBIEC CBSI3M MEXKY HCCIEAYEeMbIMU OMOJIOTMYECKUMH MPOLIECCAMU U
SABJICHUSIMU, JIeNIaTh BBIBOJBI M TMPOTHO3bl HA OCHOBAHMM IOJTYYEHHBIX
pE3yNbTaTOB;

yYMEHHUE BBINOIHATH Ja00OpaTOpHbIE U MpaKTUYeCKHe paboThl, COOII0IATh
paBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIIBUTATh THUIOTE3bI, MPOBEPITh HMX OAKCIEPUMEHTAIbHBIMU
cpencTBamu, (popmMynupys 1elib UCCIEeIO0BaHMS, aHATU3UPOBATH MOJYyUYECHHbIE
pE3yNbTaThl U JENaTh BHIBOJIBI,

yYMEHHUE y4acTBOBATh B Y4EOHO-UCCIIEA0BATENHCKONW paboTe 1Mo OMOJI0THH,
AKOJIOTUU M MEIUIIMHE, TPOBOJMMON Ha 0a3e HMIKOJIbHBIX HAyYHBIX OOIECTB, U
nyOJUYHO  MPEACTAaBISITH MOJYyUYEHHbIE pE3yJbTaTbl Ha  YYCHUYECKUX
KOH(EPEHITUSX;

YMEHHUE OIIEHUBATh THUIOTE3bl M TEOPUU O MPOUCXOXKICHUM >KU3HHU,
YyeJlioBeKa M 4YEJOBEUYECKMX pac, O NPHUYMHAX, MOCIHEACTBUSAX M CIOCO0ax
peA0TBpAIleHUs TJI00aIbHBIX U3MEHEHUH B Onocdepe;

yYMEHHUE OCYIIECTBIISITH OCO3HAHHBIN BHIOOp Oyayiield mpodeccuoHanbHON
JesTeIbHOCTH B  00JacTH OWOJOTMHM, SKOJOTHUH, MPHUPOAOIOIb30BAHUSA,
MEIUIMHBI, OUOTEXHOJOTUH, IICUXOJIOTHH, BETEPUHAPUH, CETTHCKOIO X03ICTBa,
MUIIEBOM  MPOMBIIIJIEHHOCTH,  YIAyOJATh  IO3HABAaTENIbHBIA  MHTEpEC,
HalpaBJICHHBI Ha OCO3HAHHBIA BBHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
MPOJIOJDKEHUE OMOJIOTMYECKOr0 O0Opa3oBaHMsl B OpPraHU3ALMIX CPEAHETO
po¢heCCUOHAIBHOTO u BBICIIIETO o0Opa3oBaHUs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No HauMeHOBaHUE KoandyecTBO YacoB
JyieKTpOHHBbIe (LM pPOBbLIE)
n/ | pa3szesioB H TeM KoHnTposabHubIe IlpakTHYyeckue
Bcero o0pa3oBaTe/ibHbIE PeCypPChI
n nporpaMmMsl padoThI padoThI
1 buoinorus kak Hayka 1
) JKuBbIe CHCTEMBI U UX 5
H3y4deHue
3 buomnorus kierku 2 0.5
XumMmudeckas
4 10 1
OpTraHHu3aIus KICTKU
Crpoenue u GyHKIHHA
5 8 1 2
KIICTKH
OOMEH BelIEeCTB U
6 MIPEBPAILICHUE YHEPTUU 9 1
B KJICTKE
HacneacrBennas
7 uH(popManus u 9 1 0.5
peanmuzanus €€ B KIIETKE
JKU3HEeHHBIN 1K
8 6 1
KIIETKH
Crpoenue u GyHKIUU
9 17 1.5
OpTaHU3MOB
10 PasmHuoxxenue u 8 1.5




pa3BUTHE OPraHU3MOB
I'eneruka — Hayka o
1 HACJICJACTBEHHOCTH 1 5 0.5
W3MEHYMBOCTH
OpraHU3MOB
2 | rerermmocn 10 !
13 3aKOHOMEPHOCTH 6 .
W3MEHYUBOCTH
14 I'eneruka yenoBeka 0.5
15 Cenexkuusi OpraHu3MoOB 4 1
buorexnonorus u
16 CUHTETHUYECKAS 4
ouosorus
17 PeszepBHOE Bpems 1
OBUIEE KOJIMYECTBO
102 13

YACOB 110 ITPOTPAMME




11 KJIACC

Ne
n/
n

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

KoanuecTBo 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

JyieKTpPOHHBbIe (LM (pPOBbLIE)
o0pa3oBaTe/bHbIE pecypchl

3apoKICHUE U Pa3BUTHE
DBOJIIOI[MOHHBIX
MPEJCTaBICHUH B
OMOJIOTHHU

MuUKpO3BOIIOLHS U €€
pe3yabTaThI

14

MakposBosronus u eé
pe3yabTaThI

[Ipoucxoxnenue u
pa3BUTHE KU3HU Ha
3emuie

15

L.5

IIpoucxoxnenue
YEJI0BEKa —
AHTPOIIOreHE3

10

DKojorus — Hayka o
B3aUMOOTHOLIEHUAX
OpraHU3MOB U
HaJOpraHU3MEHHBIX
CHCTEM C OKpYKarolen
cpenoit

0.5

Opranusmsl 1 cpena

1.5




YACOB 110 ITPOTPAMME

oOHnTaHus
DKOJIOTHS BUIOB U
8 . 9 0.5
TOITYJISIITHIA
DKoJIorusl COOOIIIECTB.
9 DKOJOTUYECKHUE 12 0.5
CHCTEMBI
10 buocdepa — rmobanpHas 6
JKOCHCTEMA
YenoBek u
11 6
OKpYKaroIas cpena
12 PesepBHOE Bpemst 8
OBILIEE KOJIMYECTBO
102 7.5




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne
n/
I

Tema ypoka

KoanuecTBO 4acoB

KonTpoJibHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHHs

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypcbl

buosornsa kak KoMIuiekcHas
HayKa ¥ KaK 49acTh
COBPEMEHHOTO OOIIECTBa

JKuBEBIE CUCTEMBI U UX
CBOMCTBA

YpoBHEBas opranu3anus
SKUBBIX CHCTEM

Uctopus OTKpBITHS U
M3YYEHHUS KIIETKU.
Kinerounas Teopus

Meto1b1 MOJNIEKYISIPHOU U
KJIETOYHOU OMOJIOTHH.
[IpakTuyeckas pabora
«M3yyenune MeTo10B
KJICTOYHOU OMOJIOTHU
(xpomarorpadus,
anekTpodopes,
nuddepeHnranIbHoe
nentpudyruposanue, [1LP)»

0.5




XUMHAYECKHH COCTAB KIIETKHU

MuHepanbHbIE BELIECTBA
KJIETKU, UX OHOJIOTHYecKas
poib

Oprannueckue BeuiecTna
KIIETKU — OETIKU.
JlaGopaTtopHnas pabota
«O0bHapyxeHue OCIIKOB C
MOMOIIbIO Ka4YeCTBEHHBIX
peaxkuuii»

0.5

CgoiicTBa, KIaccupuKaus u
byHKIIUHA OEIKOB

10

Oprannueckue BeuiecTna
KJIETKU — YTJIEBOIbI

11

Oprannueckue BeuiecTna
KJIETKH — JIUTIHIbI

12

HykIieMHOBBIE KHUCIIOTHI.
JHK u PHK. JIaGoparopHast
pabora «ccnenoBanue
HYKJICMHOBBIX KUCIIOT,
BBIJICJIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOBY

0.5

13

Crpoenue u ¢pynkuuu ATO.
Apyrue
HyKJIeo3uaTpudochatTel
(HT®D)




14

CexBenupoanue JIHK.
MeTo1pI TeHOMHKH,
TPAHCKPUIITOMUKH,
MPOTEOMUKH

15

Metobl CTPYKTYpHOM
Ouoaorun

16

Tumnbl KIETOK.
[TpokapuoTryeckas KjaeTka

17

CrpoeHnue 3ykapuoTUYeCcKon
KJeTku. [IpakTnaeckas
pabota «/3yueHue cBONCTB
KJIETOYHOU MeMOpaHbI»

0.5

18

IToBepxHOCTHBIN amnmapar
KJIETKH

19

OnHomeMOpaHHBIE
OpPTaHOM]IbI KJICTKH.
[IpakTuyeckas pabora
«3yueHne nBUKEHUS
LIUTOILIA3MBbI B
PaCTUTENIBHBIX KIETKAX»

0.5

20

ITonyaBTOHOMHBIE
OpTraHOUbI KJIETKU:
MUTOXOHJIPHH, TIIIACTUIBL.
JlaGopaTtopHnas pabota
«Hccnenosanue mia3zMoan3a
U JIeTU1a3MOJIH3a B

0.5




PACTUTCIIBHBIX KIIECTKax»

21

HememOpanHbIie opraHou/ bl
KJIETKH

22

Crpoenuie u GyHKIUH s1Ipa

23

CpaBHurenbHas
XapaKTEPUCTHKA KIIETOK
sykapuoT. JlabopaTopHas
pabota «M3y4ueHne cTpoeHus
KJIETOK Pa3IUYHBIX
OpPTraHU3MOB»

0.5

24

AccuMunanus u
TUCCUMUIISALINS — JBE
CTOPOHBI METa0O0IM3MA.
Tunsl oOMeHa BelecTs.
JlaGopaTtopHnas pabota
«/3yueHne KaTaTuTHYECKOU
aKTUBHOCTH ()EpPMEHTOB (Ha
pUMepe aMHUJIa3bl WU
KaTaJiasbl)»

25

DepMeHTaTUBHBIN XapaKkTep
pEaKIUI KJIETOYHOTO
MeTabonmu3ma.
JlaGoparopHas paboTa
«M3yuenune
(bepMEeHTaTUBHOTO
pacuierieHus: nepokcuaa
BOJZIOPO/Ia B PACTUTEIBHBIX U

0.5




JKHUBOTHBIX KJIICTKaX»

26

Benku-akTuBaTopsl U OenKu-
WHTHOUTOPBI

27

ABTOTpO(DHBIN THIT 0OMEHa
BEILIECTB

28

dorocunTes

29

XemocuHTes. JlaboparopHas
pabora «CpaBHEeHHE
npoiieccoB poTocuHTE3a U
XEMOCHHTE3a»

0.5

30

AHa3p0OHBIC OpPTaHU3MBI.
Bunpr OpoxeHust.
JlaGopaTtopHnas pabota
«CpaBHEHHE MTPOLIECCOB
OpO’KEHUS U JBIXAHUSD)

31

AspoOHBIE OpraHU3MBI.
OTanbl YHEPTETUYECKOTO
oOMeHa

32

DHeprusi MeMOpaHHOTO
rpagueHTa MpOTOHOB.
Cunrte3 AT®: pabora
npoToHHON AT®-cuHTa3bI

33

Peakuyu MaTpuyHOTO
CHHTE3A

34

Tpanckpunuus —
Matpuunblid cuHTe3 PHK




35

Tpaucnsauus u e€ Tamnbl

36

KonupoBanue aMUHOKUCTIOT.
Pons pubocom B 6rocunTe3e
Oenka

37

Opranuzanus reHoma y
IPOKAPUOT U DYKAPUOT

38

MonexymnsipHble MEXaHU3MBI
IKCIIPECCUU T€HOB Y
9YKapuoT

39

Bupycsl — BHEKIIETOYHBIE
(bOpMBI KU3HU U
o0JMraTHbIC MAPA3HUTHI.
[IpakTuyeckas pabora
«Co3taHre MoJIeNy BUpyca»

0.5

40

Bupychrie 3a00neBaHus
Yel0BeKa, )KUBOTHBIX,
pacTeHui

41

HanorexHoioruu B
OMOJIOTHUU U MEIULINHE

42

JKU3HEHHBIN UK KJIETKU

43

Marpuunsiii cuate3 JJHK

44

Xpomocomsl. JlabopaTtopHas
pabota «M3yuenue
XPOMOCOM Ha FOTOBBIX
MHKpOTIpeTiapaTax»

0.5

45

JleneHue KIEeTKU — MUTO3




Tunsl knetok. Kaprokunes u
nuTokuHe3. JlaboparopHas
pabora «Habmonenue

46 0.5
MHUTO3a B KJIETKaX KOHYHUKA
KOpEILKa JyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»

47 Peryssinus ;KU3HEHHOTO
IIUKJIA KJIETOK

48 OpranusM Kak eIMHOE 11eJI0e
TkaHu pacTeHUH.

49 JlaGopaTtopHnas pabota 0.5
«3yuenue TkaHen '
pacTeHui»

TKaHM )KUBOTHBIX U

50 yenoBeka. JlaboparopHas 0.5
pabora «/3yueHue TkaHei ’
KUBOTHBIX)

Opranbl. CUCTEMBI OPTaHOB.

51 JlaGopaTtopHnas pabota 0.5
«/3yueHne opraHon ’
[[BETKOBOT'O PaCTEHUS»

52 Omnopa Tena OpraHu3mMoB

53 JIBuKeHME OpraHu3MOB

54 [Iuranue opraHu3mMoB

55 [InTaHne MO3BOHOYHBIX

JKHBOTHBIX.




[TumeBapuTenpHas cucrema
JelnoBeKa

56 JlpIxanvue opraHu3mMoB

57 JpIxaHue mo3BOHOYHBIX
JKUBOTHBIX U YE€JIOBEKa

53 TpaHcopr BewEeCTB y
OpraHU3MOB
KpoBenocHas cucrema

59 MTO3BOHOYHBIX )KMBOTHBIX U
YeJloBeKa

60 Brinenenne y opraHu3zmMoB

61 3amuTa y OpraHu3MoB

6 HNMmyHHas cuctema
YeJloBeKa

63 Paznpaxumocts
peryisinus y OpraHu3MoOB
['ymopanbHas peryiasuus u

64 SHJIOKpUHHAs CHUCTEMA
JKUBOTHBIX U YEJIOBEKa

65 DopMBI PA3MHOKECHUS
OpraHU3MOB

66 [TosnoBoe pazMHOXKEHNE

67 Meiio3
["ametorenes. O6pa3oBaHue

68 0.5

M pa3BUTHE ITOJTOBBIX KJIECTOK.




JlaGopaTtopHnas pabota
«M3yuenue cTpoeHus
IIOJIOBBIX KJIETOK HA I'OTOBBLIX
MUKpOTIpenaparax»»

69

NuauBuayaibHOE pa3BUTHE
OpraHW3MOB — OHTOTCHE3

70

3akJiaJika OpraHoB M TKaHEH
13 3aPO/IBIIIEBBIX JIUCTKOB

71

POCT 148 pa3BI/ITI/I€ JKNBOTHBIX.
JlaboparopHas paboTa
«BpIsIBIEHNE TPU3HAKOB
CXOJICTBa 3apOJIbIIIEH
MO3BOHOYHBIX JKMBOTHBIX»

0.5

72

Pa3zMmHOXeHUE U pa3BUTHE
pacrenuii. JlabopaTopHas
paborta «CtpoeHue opraHoB
Pa3MHOXXEHHUSI BHICIIUX
pacTeHui»

0.5

73

Uctopus craHoBieHus 1
Pa3BUTHSI TEHETUKU KaK
HayKH

74

OCHOBHbBIE TTOHATHUS U
CUMBOJIbI T€HETHKHU.
JlaGopaTtopHnas pabota
«/Ipo3oduna kak 00BEKT
TeHETHUYECKUX

0.5




HUCCIIEJOBAHUN

75

3aKOHOMEPHOCTH
HacJIeJOBaHHs IPU3HAKOB.
Monorubpumnoe
CKpEIIMBaHHE.
[IpakTrueckas pabota
"N3y4yeHue pe3yapTaToB
MOHOTUOPHUIHOTO
CKpeLIMBaHuA y qpo30¢uisr"

0.5

76

[HuTonormyeckrue OCHOBBI
MOHOTUOPHUIHOTO
CKpELIUBAHUS

77

AHanuzupyroniee
ckpemuBanue. Hemonnoe
AOMUHHPOBAHUC

78

JurnbpumHoe CKpenmrBaHue.
[IpakTrueckas pabota
«3yueHune pe3ynbTaToB
TUTHOPHUIHOTO CKPEIUBAHUS
y IpO30(QHITBDY

0.5

79

[HuTonormyeckrue OCHOBBI
TUTHOPHUIHOTO CKPEIUBAHUS

80

CleIUIeHHOE HACIEIOBaHUE
MIPU3HAKOB

81

XpOMOCOMHasI TEOpUS
HaCJIEICTBEHHOCTH




82

I'enetuka noma

83

I'eHoTHN Kak 11eJ0CcTHAS
cucreMa

84

I'eneTnyeckuii KOHTPOJIb
pa3BUTHUS PaCTCHUH,
JKUBOTHBIX U YEJIOBEKA

85

M3MeHYnBOCTb IPU3HAKOB.
Bunsl n3amMeHunBoCcTH

86

MoaudukanronHas
N3MCHUYUBOCTH

87

Bapuanuonsslii pan u
BapUallMOHHAsl KpUBasl.
JlaGopaTtopHnas pabota
«HccnenoBanne
3aKOHOMEPHOCTEN
MOTU(DUKAITHOHHOM
U3MeHYHUBOCTH. [locTpoeHue
BApUALIMOHHOTO psija U
BApUAIMOHHOW KPUBOM»

0.5

88

I'enoTunnyeckas
M3MEHYUBOCTD.
KomOunaTtuBHas
W3MEHYHUBOCTD

89

MyraunonHas
U3MEHYUBOCTD.
[IpakTrueckas pabota

0.5




«Myranuu y n1po3oduiisl (Ha
TOTOBBIX
MUKpOIIpenaparax)»

90

3aKOHOMEPHOCTH
MYTaI[MOHHOTO TpoIIecca.
OnUreHeTnKa u
SIHUT'CHOMHMKA

91

I'eHeTHnka yemoBeKa.
[IpakTrueckas pabota
«CocrapiieHHe 1 aHAITN3
POAOCIOBHON»

0.5

92

MeToasl MeTUITMHCKON
T€HETUKHU

93

3HayeHNEe MEIUIIMHCKON
T€HETHUKHU B
MPEIOTBPAICHUH U JICUCHUN
TeHETUYECKHX 3a00JIeBaHMI
yeJioBeKa

94

OCHOBHBIE IOHATHUS
cenekuuu. JlabopaTopHas
pabota «/3yueHnue copToB
KYJIbTYPHBIX PACTEHUN U
MOPOJ TOMALTHUX
KUBOTHBIX)

0.5

95

MeToObI CENEKIIMOHHON
pabotsl. JlabopaTtopHas

0.5




pabora «/3yueHne MeTo0B
CEJIEKIIMU PACTCHUI»

96

JlocTrKeHus celeKIun
pacTeHui U )KUBOTHBIX.
[IpakTrueckas pabota

«ITpuBHBKa pacTeHU»

97

CoxpaHeHue, u3y4eHue u
UCIIOJIb30BaHUE
TeHETUYECKUX PECYpPCOB

98

buorexHonorus Kak Hayka u
OTpacJib MPOU3BOJICTBA.
[IpakTrueckas pabota
«M3y4yeHne 00hEKTOB
OMOTEXHOJIOTHI

0.5

99

OCHOBHBIE HaIlPaBIICHUS
CHHTETHYECKOH OMOI0ruu

100

XpOMOCOMHAsI U TEHHAas
UHXXEHepus

101

Mennunckue
OUOTEXHOIOT MU

102

Pe3epBHBII ypOK.
[ToBTOpeHnue, 060061IeHNE,
cucTeMaTu3aIus 3HaHui

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102

13.5




11 KJIACC

Ne
n/
I

Tema ypoka

KoanuecTBo 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTuyeckue
padoTsI

Jlara
U3YYeHUs

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTte/ibHbIE

pecypcbl

OBonronmoHHas teopus Y.
JapBuHa

JIBrKyIIHME CUIIBI
SBOJIONUH BUIOB 110 Y.

HapBuny

Bboprba 3a cymecTBoBaHme,
€CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOD

dopmupoBaHHe
CHHTETUYECKOU TEOpUHU
3BOJHOINN

OTanbl 3BOJIIOIIMOHHOIO
MpoIriecca: MUKPOIBOJIOIIHS
Y MaKpO3BOJIIOIUS

[Monynsiums —
dJIeMEHTapHAas CIUMHHIIA
SBOJIIOLIUU

3aKOH T€HETUYECKOTO
paBHoBecus JIx. Xapau, B.
Baitn6epra. Jlaboparopnas

0.5




pabora «BrlsiBIeHHE
U3MEHYMBOCTH Y 0cO0ei
OJIHOTO BUIQ»

DneMeHTapHbIe PaKTOPHI
IBOJTIOIUH

DddexT ocHOBaTENS.
D¢ dekT OyTBIIIOUHOTO
TOPJIBIIIKA

10

Murpauyu. M3onaumuun
MO YJISALIAN:
reorpaduyeckas,
OuoJioruyeckas

11

EctectBenHsbIit 0TOOp —
HaIpaBJIsSomui GaxTop
IBOJTIOIUH

12

[TonoBoit oT6OP

13

[Tpucnoco61eHHOCTh
OpPraHU3MOB KaK pe3yJbTaT
MHUKPOIBOJTFOIHH.
JlaGoparopHas paboTa
«3yuenue apomMopdo30B u
WMOaaNTalul y
pacTeHuil U KUBOTHBIX)»

0.5

14

IIpumepsr
npucnocoOIeHuit y
OpPraHU3MOB:

0.5




MOpPQOJIOTHYECKHE,
(bU3HOTIOTHYECKHE,
OMOXUMHUYECKUE,
MOBE/ICHYECKUE.
JlaboparopHas paboTa
«[Ipucnocobnenus
OpPTraHU3MOB H UX
OTHOCHTEIIbHAS
11E€JIECO00Pa3HOCThY

15

Bup, ero xpurepuu u
cTpyktypa. JlaboparopHas
pabora «CpaBHEHHE BUIOB
10 MOP(}OJIOTHIECKOMY
KPUTEPUIO»

0.5

16

CtpykTypa BUaa

17

Bunoo6pa3oBanne kak
pe3yabTar
MHUKPOIBOJOIHH

18

CBs13b MUKPO3BOIIOLUY U
AMUAEMUOJIOTHH

19

Makpo3BoJtronus.
ITaneoHTomornueckme
METOAbI I/I3yIIeHI/I$I
3BOJIFOIINHU

20

buoreorpaduueckue
MCTObI U3YUCHUS




SBOJIIOLIUU

21

OMOpPHOIOTHYECKHE U
CpaBHUTEIBHO-
MOP(OJTIOTHUECKHE METOTBI
U3YUYEHHSI SBOITIOLIUU

22

MonexynspHo-
TeHETUYECKHE,
OMOXHMMHUYECKHE U
MaTEeMaTHYECKHE METOIbI
W3Y4YEHUS IBOJTIOIAN

23

OO6mIre 3aKOHOMEPHOCTH
IBOJTIOIUH

24

AJlanTuBHAas paauanus.
HepaBHOMEpHOCTH TEMIIOB
SBOJIIOLIUU

25

Hayunsle runoresst
IIPOUCXO0XKICHUS )KU3HU Ha
3emie

26

JonayuHnsie
IIPE/ICTABIICHUS O
3apOXKACHUH )KU3HU

27

OCHOBHBIE 3TaNbl
HEOPraHUYECKOMN
SBOIIOIMHU

28

['unoTessl 3apokIeHUS
KU3HU




29

Uctopus 3emin 1 METOABI
€€ N3yUCHMUS.
JlaboparopHas paboTa
«M3ydyeHnue u onucanue
HCKOITa€MbIX OCTAaTKOB
JIPEBHUX OPTraHU3MOBY

0.5

30

Hauanbnsie 3tamnsl
OPraHU4YeCKON IBOJIIOLUU

31

OBOJIOLMS YKAPUOT

32

OCHOBHBIE 3TaIbI
SBOJIIOINH PACTUTEIHLHOTO
mupa. [IpakTnueckas
pabora «3yuenue
0COOEHHOCTEHN CTPOCHUS
pacTeHu pa3HbIX
OTJICTIOBY

0.5

33

OCHOBHBIE dTaIlbI
3BOJIIOIUH KAUBOTHOTO
MUpa

34

DBOITIONUS YKUBOTHBIX.
[IpakTrueckas pabota
«M3ydyeHnue ocobeHHOCTEH
CTPOCHUA IMO3BOHOYHBIX
KUBOTHBIX)»

0.5

35

Pa3Butue xu3Hu Ha 3emiie
0 3paM U Mepuoiam




36

MaccoBbi€ BBIMUPAHHS —
9KOJIOTMYECKHE KPU3HUCHI
MPOILJIOTO

37

CoBpeMEeHHBII
AKOJIOTUYECKUH KPHU3HC,
€ro 0COOEHHOCTH

38

CoBpeMeHHas cuctema
OpPraHUYECKOTO MPOIILJIOTO

39

OCHOBHEBIE
CUCTEMATUYECKUE IPYIIIILI
OpPTaHHU3MOB

40

AHTpOII0JIOTHS — HayKa O
YEJI0BEKE

41

Passutue npencrasiaeHui o
IIPOUCXO0XKICHUM YETI0BEKA

42

MecTo uenoBeka B CUCTEME
OpPraHUYeCcKOTO MHpA.
JlaboparopHas paboTa
«M3ydyenue ocobeHHOCTEH
CTPOCHUS CKelleTa
YeJIOBEKa, CBA3aHHBIX C
PSIMOX O3KJICHAEM)

0.5

43

JBHoKyIre CUIIbI
AHTPOIIOTEHE3a

44

CooTHolIEHNE
OHOJIOTUYECKUX U




COIMATBHBIX (HaKTOPOB B
aHTPOIIOTEHE3e

OcCHOBHEBIE CcTaguU

45
aHTPOIIOTeHE3a

46 ITaneoreneTnka u
ajJcoreHOMHKa

47 OBOJIOLUS COBPEMEHHOTO
YyeJoBeKa
UYenoBevyeckHe pachl.

43 [IpakTuyeckas pabora 0.5
«M3y4eHne 3K0JI0rM4eCKuxX ’
ajanTanui 4eloBeKay

49 MexaucuunanHapHbie
METO/Ibl aHTPOTIOJIOTUU

50 3apoKICHUE U Pa3BUTHE
DKOJIOTUH
Metonap!l 3k0JI0THU.

JlaGopaTtopHnas pabota

51 «3yueHnne meTonoB 0.5
DKOJIOTHYECKUX
HUCCIIENOBAHUN

5 3HaueHne YKOIOTHIESCKUX
3HAHUH I YeJI0BeKa

53 Dkonoruyeckue HakTopsl
Aobunortnueckue hakToOpEL.

54 (axrop 0.5

CBeT Kak dKOJIOTUYECKUH




daktop. JlaboparopHas
pabora «BrlsiBIeHHE
MPHUCTIOCOOTICHUIA
OpPTaHU3MOB K BIIHSTHHUIO
CBETa»

55

AOluoTtndeckue (HaxTopsl.
Temneparypa kax
9KOJIOTHUECKUH (PaKTop.
JlaboparopHas paboTa
«Bp1isBIEHUE
MIPUCTIOCOOICHUI
OpPTaHU3MOB K BIHSHHIO
TEMIEPATYpPhI»

0.5

56

AlGuotnueckue GpakTopHhI.
BnaxHocTh Kak
AKOJIOTUYECKHH (paKkTop.
JlaGopaTtopHnas pabota
«AHaToMHYECKHE
0COOEHHOCTH pacTeHUil u3
Pa3HBIX MECT OOUTAHUS

0.5

57

Cpenpl oouTanus
OpPTaHHU3MOB

58

buonornyeckue puTMbI

59

XKuznenusie GopmsI
OpPTraHU3MOB

60

Buotnueckue akropsr




61

3HaueHrue OMOTUYECKHX
B3aUMOJICUCTBUHN 11
CYIIIECTBOBaHUS
OpPTaHU3MOB B CpEie
obuTanus

62

DKOJIOTHUECKHE
XapaKTEePUCTUKU
HOHy.H}II_II/II/I

63

OCHOBHBIE ITOKa3aTeIIN
MOMYJISIIUNA: YACTIEHHOCTD,
IIJIOTHOCTBD, B03paCTHa}I n
M0JIOBAsI CTPYKTYpa

64

OCHOBHBIE ITOKa3aTeIIN
MOMYJISIIUH: POKIAEMOCTbD,
MPUPOCT, TEMI POCTA,
CMepTHOCTB, MI/II‘paI_[I/II/I

65

DKOJIOTHYECKas CTPYKTypa
HOMYJISIIIUU

66

JlnHaMuKa TOMyJSIIUY U e€
perymsus

67

Kpussie pocta
YHCJICHHOCTH MOMYJIALUH.
KpuBble BbIKMBaHUSA

68

DKoJIoruueckasl Huma
Buza. JlaboparopHas
pabora «IIpucnocobneHus

0.5




CEeMsIH pacTEeHUM K
paccesieHuIo»

Bun xak cucrema

69 .
MOMYJISIIUHA
3aKOHOMEPHOCTHU

70 NOBE/ICHUS U MUTpaLUil
YKUBOTHBIX

71 Coo011ecTBO OpraHu3MOB
— OHoIeHO3

7 OKocucrema Kak OTKpbITast
cucreMa
Kpyrooport BemiecTs u

73 MOTOK SHEPTUH B
IKOCUCTEME

74 OcCHOBHBIE TIOKA3aTenn
9KOCUCTEMBI

75 DKOJIOTHYECKUE TUPaMUIbl

76 W3menenust cooOmecTB —
CYKIIECCUH
[IpupoaHbie 5KOCUCTEMBI.

77 DKOCHUCTEMBI 03€P U PEK.
DKocucreMsl MOpel U
OKEaHOB
[IpupoaHbie 5KOCUCTEMBI.

78 DKOoCHUCTEMBI TYH]IP, JIECOB,

cTeney, MyCThIHb




79

AHTpPONOreHHbIE
9KOCUCTEMBI

80

YpO0o3KOCHCTEMBI.
[IpakTrueckas pabota
«M3yueHue u onucanue
ypOOIKOCUCTEMBI

0.5

81

3aKOHOMEPHOCTH
(dbopMHUpPOBaHUSI OCHOBHBIX
B3auMOJICUCTBUHI
OpPraHU3MOB B 3KOCHCTEMaX

82

MexaHu3MEBI BO3AE€HCTBUA
3arpsi3HCHUH pa3HBIX TUIIOB
Ha CyOOpPraHM3MEHHOM,
OpTraHU3MEHHOM,
HOHyJ'I}II_II/IOHHOM nu
3KOCUCTCMHOM ypOBHHX

83

buochepa —
oOmernaaneTapHas
o0ostouka 3emin

84

VYuenue B. U.
Bepnanckoro o 6uocdepe

85

3aKOHOMEPHOCTH
CyIlecTBOBaHUs OMochepsl

86

KpyroBopoTsl BelecTs u
OHMOreOXUMHUYECKHE IIUKIBI

87

3oHanbHOCTH OHoChepHI.




OcHOBHBIE OMOMBI CYIITN

88

YcroitunBocTh 6Hocheps

89

DKOJIOTNYECKUE KPU3UCHI U
UX TIPUYUHBI

90

Bo3ngeiicTBue yemoBeka Ha
ouochepy

91

AHTpPONOTreHHOE
BO3JICHCTBUE Ha
pacTUTENBHBIN U
JKUBOTHBIN MUD

92

OxpaHa npupoasl

93

OcCHOBHBIE IPUHIINTIBI
YCTOWYHBOTO Pa3BUTHUSA
YeJI0BEYECTBA M IIPUPOIBI

94

Pammonanbuoe
HNPHUPOIOIIOIB30BAaHNE U
COXpaHCHHE
OHOJIOTMYECKOr0
pazHooOpa3us 3eMiu

95

O00011IeHUE TT0 TEME
«MuKpO3BOJIIONHUS U €€
pe3yabTaThI»

96

O0o001eHue no Teme
«Maxkpo3Boronus u €
pe3yabTaThI»

97

O00011IeHUE TT0 TEME




«ITpoucxoxnenune u
pa3BUTHE KU3HUA HA 3eMIIe)

O0001IEeHME 10 TEME
98 «ITpoucxoxaenune 1
YEJIOBEKa — AaHTPOIIOTECHE3»

O060061IeHne o Teme
99 «JKOJIOTHS — HayKa O !
B3aMMOOTHOUICHHSIX

OpTraHHu3MOB»

O00011IeHUE TT0 TEME
100 «Opranusmel U cpeaa 1
oOuTaHusI»

O0001Ienne IO TEME
101 «IKO0JIOTrHs BUIOB U 1
TIOMYJISIIA

O00011IeHUE TT0 TEME

102 | «buocdepa — rnobdanpHas 1
IKOCUCTEMA»
OBUIEE KOJIMYECTBO 102

YACOB 110 ITPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YUHEHHUKA
* buosorus, 10 knacce/ Ilaceunuk B.B., Kamenckuii A.A., PyouioB A.M. u
npyrue; noa pegakuueit [laceunuka B.B., AkiiuonepHoe o011ecTBo

«M3parenscTBO «IIpocBemienne»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
MHTEPHET

bu6moreka IJOK

PO

Skmacc
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